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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

This amendment isissued to incorporate the following into the solicitation:

1. Incorporated herein is Section 16375, Electrical Distribution System, Underground.
2. Thefollowing specifications are revised:

a  Revisionsto Section 00800, Miscellaneous Drawings by notation in the Special Clauses.

b. Revisionsto Section 13854M1, Paragraph 10.0, to require that installation of fire alarms be done by
licensed electricians.

c. Revisionsto Table of Contents.
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Table of Contents

Section 13854M 1 (revised)
Section 16375 (new)
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SPECIAL CLAUSES

SC-1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984)
(FAR 52.211-10).

The Contractor shall be required to (a8) commence work under this Contract within 10 caendar days
after the date the Contractor receives the notice to proceed, (b) prosecute the work diligently, and (c)
complete the entire work ready for use not later than 365 calendar days after date of receipt by
Contractor of notice to proceed. The time stated for completion shdl include final cleanup of the
premises.

SC-1.1 OPTION FOR INCREASED QUANTITY

a. The Government may increase the quantity of work awarded by exercising one or more of the
Optiona Bid Item(s) 0006 through 0009 at any time, or not at al, but no later than 180 calendar days after
receipt by Contractor of notice to proceed. Natice to proceed on work Item(s) added by exercise of the
option(s) will be given upon execution of consent of surety.

b. The parties hereto further agree that any option herein shall be considered to have been exercised at
the time the Government deposits written notification to the Contractor in the mails.

c. Thetime alowed for completion of any optiona items awarded under this contract will be the same
as that for the base item(s), and will be measured from the date of receipt of the notice to proceed for the
base item(s).

SC-2. LIQUIDATED DAMAGES - CONSTRUCTION (APR 1984) (FAR 52.211-12)

(& If the Contractor failsto complete the work within the time specified in the Contract, or any
extension, the Contractor shall pay to the Government as liquidated damages, the sum of $1,032.00 for
each day of delay.

(b) If the Government terminates the Contractor's right to proceed, the resulting damage will consist of
liquidated damages until such reasonable time as may be required for final completion of the work together
with any increased costs occasioned the Government in completing the work.

(c) If the Government does not terminate the Contractor's right to proceed, the resulting damage will
consist of liquidated damages until the work is completed or accepted.

SC-3 AND SC-4 DELETED.

SC-5. INSURANCE - WORK ON A GOVERNMENT INSTALLATION (SEP 1989) (FAR
52.228-5)

(8 The Contractor shal, at its own expense, provide and maintain during the entire performance period

of this Contract at least the kinds and minimum amounts of insurance required in the Insurance Liability
Schedule or elsawhere in the Contract.

DACAG67-02-R-0212 00800-1 R0O004
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(b) Before commencing work under this Contract, the Contractor shall certify to the Contracting
Officer in writing that the required insurance has been obtained. The policies evidencing required
insurance shall contain an endorsement to the effect that any cancellation or any material change
adversdly affecting the Government's interest shall not be effective:

(1) for such period as the laws of the State in which this Contract is to be performed prescribe;

(2) until 30 days after the insurer or the Contractor gives written notice to the Contracting
Officer, whichever period is longer.

(¢) The Contractor shall insert the substance of this clause, including this paragraph (c), in subcontracts
under this Contract that require work on a Government installation and shal require subcontractors to
provide and maintain the insurance required in the Schedule or el sewhere in the Contract. The Contractor
shdl maintain a copy of al subcontractors proofs of required insurance, and shall make copies available to
the Contracting Officer upon request.

(d) Insurance Liability Schedule (FAR 28.307-2)

(1) Workers compensation and employer's ligbility. Contractors are required to comply with
applicable Federal and State workers compensation and occupational disease statutes. |If occupational
diseases are not compensable under those statutes, they shall be covered under the employer's liability
section of the insurance policy, except when Contract operations are so commingled with a Contractor's
commercia operation that it would not be practical to require this coverage. Employer's liability coverage
of at least $100,000 shall be required, except in states with exclusive or monopolistic funds that do not
permit workers compensation to be written by private carriers.

(2) Generd Liability.

(@ The Contracting Officer shal require bodily injury liability insurance coverage written on
the comprehensive form of policy of at least $500,000 per occurrence.

(b) Property damage liability insurance shall be required only in specia circumstances as
determined by the agency.

(3) Automobile ligbility. The Contracting Officer shdl require automobile liability insurance
written on the comprehensive form of policy. The policy shall provide for bodily injury and property
damage liability covering the operation of al automobiles used in connection with performing the Contract.
Policies covering automobiles operated in the United States shall provide coverage of at least $200,000 per
person and $500,000 per occurrence for bodily injury and $20,000 per occurrence for property damage.
The amount of liability coverage on other policies shall be commensurate with any legal requirements of
the locality and sufficient to meet normal and customary claims.

(4) Aircraft public and passenger ligbility. When aircraft are used in connection with performing
the Contract, the Contracting Officer shall require aircraft public and passenger liability insurance.
Coverage shall be at least $200,000 per person and $500,000 per occurrence for bodily injury, other than
passenger liability, and $200,000 per occurrence for property damage. Coverage for passenger liability
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bodily injury shall be at least $200,000 multiplied by the number of sests or passengers, whichever is
greater.

(5) Environmentd Liability If this contract includes the transport, treatment, storage, or disposal
of hazardous materia waste the following coverage is required.

The Contractor shall ensure the transporter and disposal facility have ligbility insurance if effect for claims
arising out of the death or bodily injury and property damage from hazardous material/waste transport,
treatment, storage and disposal, including vehicle ligbility and legal defense costs in the amount of
$1,000,000.00 as evidenced by a certificate of insurance for General, Automobile, and Environmental
Liability Coverage. Proof of thisinsurance shall be provided to the Contracting Officer.

SC-6 DELETED.

SC-7. PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) (FAR 52.236-1): The
Contractor shdl perform on the site, and with its own organization, work equivalent to at least fifteen
percent (15%) of the total amount of work to be performed under the Contract. The percentage may be
reduced by a supplemental agreement to this Contract if, during performing the work, the Contractor
requests a reduction and the Contracting Officer determines that the reduction would be to the advantage
of the Government.

SC-8. PHYSICAL DATA (APR 1984) (FAR 52.236-4): Data and information furnished or referred
to below isfor the Contractor's information. The Government will not be responsible for any interpretation
of or conclusion drawn from the data or information by the Contractor.

(a) Physical Conditions: The indications of physica conditions on the drawings and in the specifications
are the result of site investigations by test holes shown on the drawings.

(b) Wesather Conditions: Each bidder shall be satisfied before submitting his bid as to the hazards likely
to arise from wesather conditions. Complete wegather records and reports may be obtained from any
National Weather Service Office.

(c) Transportation Facilities: Each bidder, before submitting his bid, shall make an investigation of the
conditions of existing public and private roads and of clearances, restrictions, bridge load limits, and other
limitations affecting transportation and ingress and egress at the jobsite. The unavailability of
trangportation facilities or limitations thereon shal not become a basis for claims for damages or extension
of time for completion of the work.

(d) Right-of-Way: Theright-of-way for the work covered by these specifications will be furnished by
the Government, except that the Contractor shall provide right-of -way for ingress and egress across
private property where necessary to gain access to the jobsite. The Contractor may use such portions of
the land within the right-of -way not otherwise occupied as may be designated by the Contracting Officer.
The Contractor shall, without expense to the Government, and at any time during the progress of the work
when space is needed within the right-of -way for any other purposes, promptly vacate and clean up any
part of the grounds that have been alotted to, or have been in use by, him when directed to do so by the
Contracting Officer. The Contractor shall keep the buildings and groundsin use by him at the site of the
work in an orderly and sanitary condition. Should the Contractor require additiona working space or lands
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for materia yards, job offices, or other purposes, he shal obtain such additional lands or easements & his
expense.

SC-9 DELETED.

SC-10. LAYOUT OF WORK (APR 1984) (FAR 52.236-17): The Contractor shall lay out its work
from Government-established base lines and bench marks indicated on the drawings, and shall be
responsible for al measurements in connection with the layout. The Contractor shadl furnish, at its own
expense, al stakes, templates, platforms, equipment, tools, materials, and labor required to lay out any part
of thework. The Contractor shall be responsible for executing the work to the lines and grades that may
be established or indicated by the Contracting Officer. The Contractor shall also be responsible for
maintaining and preserving all stakes and other marks established by the Contracting Officer until
authorized to remove them. If such marks are destroyed by the Contractor or through its negligence
before their removal is authorized, the Contracting Officer may replace them and deduct the expense of
the replacement from any amounts due, or to become due, to the Contractor.

SC-11 DELETED.
SC-12. AIRFIELD SAFETY PRECAUTIONS (DEC 1991) (DOD FAR SUPP 252.236-7005)
(8 Definitions: Asused in this clause --

(1) "Landing Areas’ means.

(i) the primary surfaces which are comprised of the surface of the runways, the runway
shoulders, and the lateral safety zones (the length of each primary surface is the same as the runway
length; the width of each primary surface is 610 meters (2,000 feet), 305 meters (1,000 feet) on each side
of the runway centerlinge; (see footnote at end of clause)).

(ii) the"clear zone" beyond the ends of each runway, i.e., the extension of the "primary
surface” for adistance of 305 meters (1,000 feet) beyond each end of each runway;

(i) all taxiways plus the latera clearance zones along each side for the length of the taxiways
(the outer edge of each lateral clearance zoneis lateraly 76 meters (250 feet) from the far or opposite
edge of the taxiway, i.e., a 23 meters (75-foot)-wide taxiway would have a combined width of taxiway
and lateral clearance zones of 130 meters (425 feet); and

(iv) all aircraft parking aprons plus the area 38 meters (125 feet) in width extending beyond
each edge all around the aprons.

(2) "Safety precaution areas’ means those portions of approach-departure clearance zones and
trangtional zones where placement of objects incident to Contract performance might result in vertical
projections at or above the approach-departure clearance surface or the transitional surface.

(i) The "approach-departure clearance surface" is an extension of the primary surface and the
clear zone at each end of each runway, for a distance of 15,240 meters (50,000 feet), first dong an
inclined (glide angle) and then along a horizonta plane, both flaring symmetrically about the runway
centerline extended.
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(& Theinclined plane (glide angle) beginsin the clear zone 61 meters (200 feet) past the end of
the runway (and primary surface) at the same elevation as the end of the runway, and continues upward
at adope of 50:1 (.3048 meter (one foot) vertically for each 15.24 meters (50 feet) horizontally) to an
elevation of 152 meters (500 feet) above the established airfield elevation; at that point the plane becomes
horizontal, continuing at that same uniform elevation to a point 15,240 meters (50,000 feet) longitudinally
from the beginning of the inclined plane (glide angle) and ending there.

(b) Thewidth of the surface at the beginning of the inclined plane (glide angle) is the same as
the width of the clear zone; thence it flares uniformly, reaching the maximum width of 4,877 meters
(16,000 feet) at the end.

(if) The "approach-departure clearance zone" is the ground area under the approach-departure
clearance surface.

(iii) The"trangitional surface" is a sideways extension of al primary surfaces, clear zones, and
approach-departure clearance surfaces along inclined planes.

(8 Theinclined plane in each case begins at the edge of the surface.

(b) The dope of the inclined planeis 7:1 (.3048 meter (one foot) vertically for each
2.13 meters (7 feet) horizontally), and it continues to the point of intersection with

(1) Inner horizonta surface (which is the horizontal plane 46 meters (150 feet) above the
established airfield elevation) or

(2) Outer horizontal surface (which is the horizontal plane 152 meters (500 feet) above the
established airfield eevation), whichever is applicable.

(iv) The"trangitional zone" is the ground area under the transitiona surface. (It adjoins the
primary surface, clear zone and approach-departure clearance zone.)

(b) Generd
(1) The Contractor shall comply with the requirements of this clause while
(i) Operating all ground equipment (mobile or station art);
(i) Placing dl materids, and
(iii) Performing al work, upon and around al airfields.

(8 Therequirements of this clause are in addition to any other safety requirements of this
contract.

(c) The Contractor shall--
(1) Report to the Contracting Officer before initiating any work;
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(2) Notify the Contracting Officer of proposed changes to locations and operations,

(3) Not permit either its equipment or personnel to use any runway for purposes other than
arcraft operation without permission of the Contracting Officer, unless the runway is--

(i) Closed by order of the Contracting Officer, and
(i) Marked as provided in paragraph (d)(2) of this clause;

(4) Keep all paved surfaces such as runways, taxiways, and hardstands, clean at al times and,
specificaly, free from small stones which might damage aircraft propellers or jet aircraft;

(5) Operate mobile equipment according to the safety provisions of this clause, while actually
performing work on the airfield. At al other times, the Contractor shall remove all mobile equipment to
locations--

(i) Approved by the Contracting Officer,

(i) Atadistance of at least 229 meters (750 feet) from the runway centerline, plus any
additiona distance; and

(iii) Necessary to ensure compliance with the other provisions of this clause; and

(6) Not open atrench unless material is on hand and ready for placing in the trench. As soon as
practicable after material has been placed and work approved, the Contractor shall backfill and compact
trenches as required by the contract. Meanwhile, al hazardous conditions shall be marked and lighted in
accordance with the other provisions of this clause.

(e) Landing Areas
The Contractor shall--

(1) Place nothing upon the landing areas without the authorization of the Contracting Officer.

(2) Outline those landing areas hazardous to aircraft, using (unless otherwise authorized by the
Contracting Officer) red flags by day, and electric, battery-operated low-intensity red flasher lights by
night;

(3) Obtain, a an airfield where flying is controlled, additional permission from the control tower
operator every time before entering any landing area, unless the landing area is marked as hazardous in
accordance with paragraph (d)(2) of this clause;

(4) Identify al vehiclesit operatesin landing areas by means of a flag on a staff attached to, and
flying above, the vehicle. The flag shall be .9144 meters (3 feet) square, and consist of a checkered

pattern of international orange and white squares of .3048 meter (1 foot) on each side (except that the flag
may vary up to 10 percent from each of these dimensions);
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(5) Mark all other equipment and materials in the landing areas, using the same marking devices
asin paragraph (d)(2) of this clause; and

(6) Perform work so as to leave that portion of the landing area which is available to aircraft
free from hazards, holes, piles of materia, and projecting shoulders that might damage an airplane tire.

(e) Safety Precaution Areas
The Contractor shall--

(1) Place nothing upon the safety precaution areas without authorization of the Contracting
Officer;

(2) Mark al equipment and materialsin safety precaution areas, using (unless otherwise
authorized by the Contracting Officer) red flags by day, and electric, battery-operated, low-intensity red
flasher lights by night; and

(3) Provide al objects placed in safety precaution areas with ared light or red lantern at night, if
the objects project above the approach-departure clearance surface or above the transitiona surface.

SC-13 DELETED.

SC-14. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAR 1995)-
(EFARS 52.231-5000)

(&) This clause does not apply to terminations. See 52.249-5000, Basis for Settlement of Proposals and
FAR Part 49.

(b) Allowable cost for construction and marine plant and equipment in sound workable condition owned
or controlled and furnished by a contractor or subcontractor at any tier shall be based on actual cost data
for each piece of equipment or groups of similar seria and series for which the Government can determine
both ownership and operating costs from the contractor's accounting records. When both ownership and
operating costs cannot be determined for any piece of equipment or groups of similar seria or series
equipment from the contractor's accounting records, costs for that equipment shall be based upon the
gpplicable provisons of EP 1110-1-8, Construction Equipment Ownership and Operating Expense
Schedule, Region VIII. Working conditions shall be considered to be average for determining equipment
rates using the schedule unless specified otherwise by the contracting officer. For equipment not included
in the schedule, rates for comparable pieces of equipment may be used or arate may be developed using
the formula provided in the schedule. For forward pricing, the schedule in effect at the time of
negotiations shall apply. For retroactive pricing, the schedule in effect at the time the work was performed

shall apply.

(c) Equipment rental costs are alowable, subject to the provisions of FAR 31.105(d)(ii) and FAR
31.205-36. Rates for equipment rented from an organization under common control, lease-purchase
arrangements, and sale-leaseback arrangements, will be determined using the schedule, except that actual
rates will be used for equipment leased from an organization under common control that has an established
practice of leasing the same or similar equipment to unaffiliated lessees.
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(d) When actual equipment costs are proposed and the total amount of the pricing action exceeds the
small purchase threshold, the contracting officer shall request the contractor to submit either certified cost
or pricing data, or partial/limited data, as appropriate. The data shal be submitted on Standard Form 1411,
Contract Pricing Proposal Cover Shest.

(e) Copies of EP1110-1-8 * Construction Equipment Ownership and Operating Expense Schedule’
Volumes 1 through 12 are available in Portable Document Format (PDF) and can be viewed or
downloaded at http://www.usace.army.mil/inet/usace-docs/eng-pamplets/cecw.htm. A CD-ROM
containing (Volumes 1-12) is available through ether the Superintendent of Documents or Government
bookstores. For additional information telephone 202-512-2250, or access on the Internet at
http://www.access.gpo.gov/su_docs.

SC-15. PAYMENT FOR MATERIALS DELIVERED OFF-SITE (MAR 1995)-(EFARS 52.232-
5000)

(@) Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced Construction Contracts, materials
delivered to the contractor at locations other than the site of the work may be taken into consideration in
making payments if included in payment estimates and if al the conditions of the Genera Provisons are
fulfilled. Payment for items delivered to locations other than the work site will be limited to: (1) materias
required by the technical provisions; or (2) materias that have been fabricated to the point where they are
identifiable to an item of work required under this contract.

(b) Such payment will be made only after receipt of paid or receipted invoices or invoices with
canceled check showing title to the itemsin the prime contractor and including the vaue of material and
labor incorporated into the item. In addition to petroleum products, payment for materials delivered off-site
is limited to the following items. Any other construction material stored offsite may be considered in
determining the amount of a progress payment.

SC-16 AND SC-17 DELETED.

SC-18. CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS (OCT 1996) (52.0236-4001
EBS)

(& The Government--

(1) Will provide the Contractor, without charge, one set of contract drawings and one set of
specifications in eectronic format on a compact disk. The Government will not give the Contractor any
hard copy paper drawings or specifications for any contract resulting from this solicitation.

(b) The Contractor shall--

(1) check al drawings furnished immediately upon receipt;

(2) Compare all drawings and verify the figures before laying out the work;

(3) Promptly notify the Contracting Officer of any discrepancies,

and
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(4) Beresponsible for any errors which might have been avoided by complying with this
paragraph (b).

(¢) Large scale drawings shal, in general, govern small scale drawings. Figures marked on drawings
shdl, in generd, be followed in preference to scale measurements.

(d) Omissions from the drawings or specifications or the misdescription of details of work which are
manifestly necessary to carry out the intent of the drawings and specifications, or which are customarily
performed, shal not relieve the Contractor from performing such omitted or misdescribed details of the
work, but shall be performed asiif fully and correctly set forth and described in the drawings and
specifications.

(e) The work shall conform to the specifications and the contract drawings identified in the index of
drawings attached at the end of the Special Clauses.

SC-19 THROUGH SC-21 DELETED.

SC-22. EPA ENERGY STAR: The Government requires that certain equipment be Energy Star
compliant. Initidly, the sole Energy Star requirement shall be the self certification by the bidder that the
specified equipment is Energy Star compliant. Within 3 months of the availability of an EPA sanctioned
test for Energy Star compliance, the Contractor shall submit al equipment upgrades and additions for
testing and provide proof of compliance to the Government upon completion of testing. Testing shal be at
the Contractor’ s expense.

SC-23. RECOVERED MATERIALS: The Corps of Engineers encourages al bidders to utilize
recovered materials to the maximum extent practicable. The attached APPENDIX R contains
procurement guidelines for products containing recovered materials.

DACAG67-02-R-0212 00800-9 RO004



01048/cs
FY 02 Extend Nose Docks, McChord AFB, WA

APPENDIX R

PART 247 - COMPREHENSIVE PROCUREMENT GUIDELINE FOR PRODUCTS CONTAINING
RECOVERED MATERIALS

40 CFR Ch. 1 (9-1-99 Edition)
Subpart B-ltem Designations
§ 247.10 Paper and paper products.
Paper and paper products, excluding building and construction paper grades.
§ 247.11 Vehicular products.

(& Lubricating oils containing re-refined ail, including engine lubricating oils, hydraulic fluids, and gear
oils, excluding marine and aviation oils.

(b) Tires, excluding airplane tire

(e) Reclaimed engine coolants, excluding coolants used in non-vehicular applications.

247.12 Congtruction products.

(& Building insulation product including the following items:

(1) Loose-fill insulation, including but not limited to cellulose fiber, minera fibers (fiberglass and rock

vermiculite, and perlite;

(2) Blanket and batt insulation, including but not limited to minera fibers (fiberglass and rock woal).

(3) Board (sheathing, roof decking wall pandl) insulation, including but not limited to structura fiberboard
and laminated paperboard products perlite composite board, polyurethane, polyisocyanurate,
polystyrene, phenolics, and composites; and

(4) Spray-in-place insulation, including but not limited to foamin-place polyurethane and
polyisocyanurate and spray-on cellulose.

(b) Structural fiberboard and laminated paperboard products for applications other than building
insulation, including building board, sheathing shingle backer, sound deadening board, roof insulating
board, insulating wallboard, acoustical and non-acoustical ceiling tile, acoustical and non-acoustical
lay-in pands, floor underlayments, and roof overlay (cover board).

(c) Cement and concrete, including concrete products such as pipe and block, containing codl fly as
ground granulated blast furnace (GGBF) dag.

(d) Carpet made of polyester fiber usein low- and medium-wear applications.

(e) Floor tiles and patio block containing recovered rubber or plastic.

(f) Shower and restroom dividers/partitions containing recovered plastic or stedl.

(9) (1) Consolidated latex paint used for covering graffiti; and

(2) Reprocessed latex paint used for interior and exterior architectural applications such as wallboard,
cellings, and trim; gutter boards; and concrete, stucco, masonry, wood and metal surfaces.

§247.13 Transportation products.

(8 Traffic barricades and traffic cones used in controlling or restricting vehicular traffic.
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(b) Parking stops made from concrete or containing recovered plastic or rubber.
(c) Channelizers containing recovered plastic or rubber.

(d) Delinestors containing recovered plastic, rubber, or steel.

(e) Flexible ddlineators containing recovered plastic.

§ 247.14 Park and recreation products

(@ Playground surfaces and running tracks containing recovered rubber or plastic.
(b) Pastic fencing containing recovered plastic for use in controlling snow or sand drifting and as a
warning/safety barrier in construction or other applications.

247.15 Landscaping products.

(&) Hydraulic mulch products containing recovered paper or recovered wood used for hydroseeding and
as an over-spray for straw mulch in landscaping, erosion control, and soil reclamation.

(b) Compost made from yard trimmings, leaves, and/or grass clippings for use in landscaping, seeding of
grass or other plants on roadsides and embankments, as a nutritious mulch under trees and shrubs, and in
erosion control and soil reclamation.

() Garden and soaker hoses containing recovered plastic or rubber.

(d) Lawn and garden edging containing recovered plastic or rubber.

§ 247.16 Non-paper office product.

(a) Office recycling containers and office waste receptacles.
(b) Plastic desktop accessories.

(c) Toner cartridges.

(d) Binders.

(e) Plastic trash bags.

(f) Printer ribbons.

(g) Plastic envelopes.

8 247.17 Miscellaneous products.

Pallets containing recovered wood, plastic, or paperboard.
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
MILCON FUND DRAWINGS BUILDINGS 1166 14 DEC 2001
AND 1167 PN: PQWY 02-3050 FY02
Contents 14 DEC 2001
1 T-1 Title Sheet 14 DEC 2001
2 T-2 Sheet Index 14 DEC 2001
3 GT-1 Exploration Logs 14 DEC 2001
4 GT-2 Locetions of Exploration Logs 14 DEC 2001
Civil
5 C-1 Abbreviations Legend Notes And Details 14 DEC 2001
6 C-2 Grading Plan — Bldg 1166 & 1167 14 DEC 2001
7 C-3 Utility Plan 14 DEC 2001
8 C-4 Pavement Demolition And Replacement Plan 14 DEC 2001
9 C-5 Congtruction Fencing Plan 14 DEC 2001
10 C-6 Civil Detalls 14 DEC 2001
Architectural
11 A-1 Demo Foor Plan — Bldg 1166 14 DEC 2001
12 A-2 Demo Exterior Elevations — Bldg 1166 14 DEC 2001
13 A-3 Addition Floor Plan — Bldg 1166 14 DEC 2001
14 A-4 Exterior Elevations — Bldg 1166 14 DEC 2001
15 A-5 Building And Wall Sections— Bldg 1166 14 DEC 2001
16 A-6 Demo Floor Plan — Bldg 1167 14 DEC 2001
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
17 A-7 Demo Exterior Elevations — Bldg 1167 14 DEC 2001
18 A-8 Addition Floor Plan — Bldg 1167 14 DEC 2001
19 A-9 Exterior Elevations— Bldg 1167 14 DEC 2001
20 A-10 Building And Wall Sections— Bldg 1167 14 DEC 2001
21 A-11 Details— Bldg 1166/1167 14 DEC 2001
22 A-12 Exigting Building Photos — Bldg 1166 14 DEC 2001
23 A-13 Exigting Building Photos — Bldg 1167 14 DEC 2001
Structural
24 S0.1 General Notes—1 - 14 DEC 2001
25 S0.2 General Notes—2 - 14 DEC 2001
26 S11 Foundation Plan — Bldg 1166 14 DEC 2001
27 S1.2 Foundation Plan — Bldg 1167 14 DEC 2001
28 S21 Roof Framing Plan — Bldg 1166 14 DEC 2001
29 S22 Roof Framing Plan — Bldg 1167 14 DEC 2001
30 S3 Foundation Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 1
31 S4 Foundation Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 2
32 S5 Foundation Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 3
33 S6 Braced Frame Elevations — Bldg 1166 & 1167 14 DEC 2001
— Sheet 1
A S7 Braced Frame Elevations — Bldg 1166 & 1167 14 DEC 2001
— Sheet 2
35 S8 Steel Details— Bldg 1166 & 1167 14 DEC 2001
36 S9 Braced Frame Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 1
DACAG67-02-R-0212 00800-13 R0004



01048/cs

FY 02 Extend Nose Docks, McChord AFB, WA

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE

37 S10 Braced Frame Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 2

33 S11 Braced Frame Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 3

39 S12 Braced Frame Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 4

40 S13 Braced Frame Details — Bldg 1166 & 1167 — 14 DEC 2001
Sheet 5

Fire Protection

41 F-1 Fire Protection Legend & Schedules— 14 DEC 2001
Bldg 1166 & 1167

42 F-2 Fire Protection Foam Nozzle Plan — Bldg 1166 14 DEC 2001

43 F-3 Fire Protection Foam Nozzle Plan — Bldg 1167 14 DEC 2001

a4 F-4 Fire Protection Sorinkler Plan — Bldg 1166 14 DEC 2001

45 F-5 Fire Protection Sprinkler Plan — Bldg 1167 14 DEC 2001

46 F-6 Fire Protection Sprinkler Plan Pump House At 14 DEC 2001
Building 166 (NEW)

Electrical

47 E-1 Legend And Schedules— Bldg 1166 & 1167 14 DEC 2001

48 E-2 Electrical Floor Plan — Bldg 1166 14 DEC 2001

49 E-3 Electrical Floor Plan — Bldg 1167 14 DEC 2001

50 E-4 Details— Bldg 1166 & 1167 14 DEC 2001

51 E-5 Partial Electrical Plan — Pump House (NEW) 14 DEC 2001

Hanger Door Assembly

52 D-1 Bottom Track And Details — Bldg 1166 & 14 DEC 2001
1167

53 D-2 Upper Track Plan — Bldg 1166 & 1167 14 DEC 2001
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE

4 D-3 Exterior Elevation And Plan View — 14 DEC 2001
Bldg 1166 & 1167

55 D-4 Bldg & Door Vertical Sections— Bldg 1166 & 14 DEC 2001
1167

56 D-5 Door Ledf 1, 2, 5, & 6 Framing Details — 14 DEC 2001
Bldg 1166 & 1167

57 D-6 Door Leaf 3 & 4 Built In Aperture — 14 DEC 2001
Bldg 1166 & 1167

58 D-7 Door Leaf 3 & 4 Framing Plan — Bldg 1166 & 14 DEC 2001
1167

59 D-8 Horizontal Door Leaf Sections — Bldg 1166 & 14 DEC 2001
1167

60 D-9 Drive Whedl, Top Rollers And Hardware — 14 DEC 2001
Bldg 1166 & 1167

61 D-10 Closure Pandl Framing & Details — Bldg 1166 14 DEC 2001
& 1167

62 D-11 Optional Aperture Door Framing & Details — 14 DEC 2001
Bldg 1166 & 1167

63 D-12 Closure Door & Optional Aperture — Vertical 14 DEC 2001
& Horizontal Sections— Bldg 1166 & 1167

64 D-13 Trolley Framing & Details— Bldg 1166 & 14 DEC 2001
1167

65 D-14 Aperture Door Operation Range — Bldg 1166 14 DEC 2001
& 1167

66 D-15 Cable Reeving Layout & Details — Bldg 1166 14 DEC 2001
& 1167

67 D-16 Slow Cam Layout — Bldg 1166 & 1167 14 DEC 2001

68 D-17 Control Pandl Layout — Bldg 1166 & 1167 14 DEC 2001

69 D-18 Wiring Diagram — Bldg 1166 & 1167 14 DEC 2001

70 D-19 Electrical Layout — Bldg 1166 & 1167 14 DEC 2001
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
Hazardous Materials
71 H-1 Hazardous Materials Abatement And Survey 14 DEC 2001
Sample Location — Bldg 1166
72 H-2 Hazardous Materials Abatement And Survey 14 DEC 2001
Sample Location — Bldg 1167
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C-17 EXTEND NOSE DOCKS, McCHORD AFB, WA
PQWY 02-3050R1, PQWY 02-2006, PQWY 02-2007

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
TRANSPORTATION WORKING CAPITAL FUND
DRAWINGSBUILDING 1166— PN: PQWY 02-2006
Fy02
Architectural
1 T1A-1 Demo Exterior Elevations — Bldg 1166 14 DEC 2001
2 T1A-2 Addition Hoor Plan — Bldg 1166 14 DEC 2001
3 T1A-3 Exterior Elevations— Bldg 1166 14 DEC 2001
4 T1A-4 Details — Bldg 1166 14 DEC 2001
5 T1A-5 Existing Building Photos — Bldg 1166 14 DEC 2001
Structural
6 T1S1 General Notes— Bldg 1166 14 DEC 2001
7 TIS2 Floor & Roof Plan And Sections — Bldg 1166 14 DEC 2001
8 TIS3 CMU Details— Bldg 1166 14 DEC 2001
M echanical
9 TiM-1 Mechanical Legend And Schedules— 14 DEC 2001
Bldg 1166
10 TIM-2 Mechanica Floor Plan — Bldg 1166 14 DEC 2001
11 TiM-3 Mechanical Details— Bldg 1166 14 DEC 2001
12 TIM-4 Control Diagrams And Floor Plan — Bldg 1166 14 DEC 2001
13 TIM-5 Hydronics System Control Diagrams — 14 DEC 2001
Bldg 1166
14 TIM-6 Unit Heaters Control Diagrams — Bldg 1166 14 DEC 2001
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
15 TIM-7 AHU-1, 2, & 3 Control Diagrams — Bldg 1166 14 DEC 2001
16 TiM-8 AHU-3 & AHU-4 Control Diagrams — 14 DEC 2001
Bldg 1166 (NEW)
17 TIM-9 AHU-5 Control Diagrams — Bldg 1166 14 DEC 2001
(NEW)
Electrical
19 T1E-1 Electrical Legend & Schedules — Bldg 1166 14 DEC 2001
20 T1E-2 Electrica Demolition Plan — Bldg 1166 14 DEC 2001
21 T1E-3 Electrical Floor Plan — Bldg 1166 14 DEC 2001
22 T1E-4 Details & Riser Diagram — Bldg 1166 14 DEC 2001
23 T1E-5 Partial Electrica Plan -- Pumphouse 1 JAN 2002
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C-17 EXTEND NOSE DOCKS, McCHORD AFB, WA
PQWY 02-3050R1, PQWY 02-2006, PQWY 02-2007

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
TRANSPORTATION WORKING CAPITAL FUND
DRAWINGSBUILDING 1167 — PN: PQWY 02-2007
Fy02
Architectural
1 T2A-1 Demo Exterior Elevations — Bldg 1167 14 DEC 2001
2 T2A-2 Addition Hoor Plan — Bldg 1167 14 DEC 2001
3 T2A-3 Exterior Elevations— Bldg 1167 14 DEC 2001
4 T2A-4 Details — Bldg 1167 14 DEC 2001
5 T2A-5 Existing Building Photos — Bldg 1167 14 DEC 2001
Structural
6 T251 General Notes— Bldg 1167 14 DEC 2001
7 T2S2 Floor Plan — Bldg 1167 14 DEC 2001
8 T2S-3 CMU Details— Bldg 1167 14 DEC 2001
M echanical
9 T2M-1 Mechanica Legend And Schedules— 14 DEC 2001
Bldg 1167
10 T2M-2 Mechanica Floor Plan — Bldg 1167 14 DEC 2001
11 T2M-3 Mechanical Details— Bldg 1167 14 DEC 2001
12 T2M-4 Control Diagrams And Floor Plan — Bldg 1167 14 DEC 2001
13 T2M-5 Hydronics System Control Diagram — 14 DEC 2001
Bldg 1167
14 T2M-6 Unit Heaters Control Diagrams — Bldg 1167 14 DEC 2001
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15 T2M-7 AHU-1 & AHU-2 Control Diagrams — 14 DEC 2001
Bldg 1167

16 T2M-8 AHU-3 & AHU-4 Control Diagrams — 14 DEC 2001
Bldg 1167

17 T2M-9 AHU-4 Control Diagram — Bldg 1167 (NEW) 14 DEC 2001

Electrical

18 T2E-1 Electrical Legend & Schedules — Bldg 1167 14 DEC 2001

19 T2E-2 Electrica Demoalition Plan — Bldg 1167 14 DEC 2001

20 T2E-3 Electrical Floor Plan — Bldg 1167 14 DEC 2001

21 T2E-4 Details & Riser Diagram — Bldg 1167 14 DEC 2001

REVISIONS TO DRAWINGS BY NOTATION

Drawing, Sheet T-1: On the Area Map, relocate arrow to indicate haul route isto use North, or Main
Gate.

Drawing Sheet C-3: Add new noteto read: “Provide a1/2" conduit from the foam diversion valve shown
on Sheet C3 to the foam controllers shown on Sheet T1E-5 for the actuation of the valve. Provide
connections per manufacturers recommendations.” _In Detail 1, Plan, change 15" PVC pipeto 15" DI
pipe. In Detail 1, Section, change 18" butterfly valveto 15" butterfly valve.

Drawing Sheet C-5: Relocate FOD fence and limits of construction so that they begin at the farthest point
from the face of the building as shown, and then run in astraight line pardld to the front of the building,
for the full width of the building._Change the 29" dimension from the face of the new building extension to
the FOD fenceto 75'. Add Note 3, to read, “Provide a 1/2" conduit from the foam diversion vaves
shown on Sheet C3 to the exigting fire dlarm panels shown on Sheets E-2 and E-3 for the actuation of the
valve. Provide connections per manufacturers recommendations.”

Drawing, Sheet F2: To the note, "A two way Butterfly valve with........ closed position,” add “ Butterfly
valve shall be rubber-seated model. Materials, manufacture and installation shall be as prescribed in
AWWA Standard C504. The actuator motor is 120 volt and the controls are 24 VDC."

Drawing, Sheet 3. To the note, "A two way Butterfly valve with........ closed position,” add “ Butterfly
valve shall be rubber-seated model. Materials, manufacture and installation shall be as prescribed in
AWWA Standard C504. The actuator motor is 120 volt and the controls are 24 VDC."

Drawing Sheet F4: Delete calout, “Butterfly valve interlocked with fire pand...” In Note 4, change
“155° F’ to “175° F.” Add Note 7, to read, “ The existing electrical heat detector system shall be extended

DACAG67-02-R-0212 00800-20 R0O004




01048/cs
FY 02 Extend Nose Docks, McChord AFB, WA

into the new addition with the area covered by the detector system corresponding with the roof system
above defined by draft curtains.”

Drawing Sheet F5: Delete cdlout, “Butterfly valve interlocked with fire pand...” _Add Note 7, to read,
“The exigting electrical heat detector system shall be extended into the new addition with the area covered
by the detector system corresponding with the roof system above defined by draft curtains.”

Drawing, Sheet E-2: Change all referencesto “Plate E-5” to “Plate T1E-5." Revise first note after Note
11toread, “... T1IE-1, T1E-2, T1E-3, T1E-4 and T1E-5." Delete the new UV/IR detector located north
of the new strabe horn, and rel ocate the UV/IR detector located south of the new strobe horn closer to
the new strobe horn (to the north) for even spacing between detectors (applies to both sides of the
hangar). Add Construction Note 12, to read, “Provide a 1/2" conduit from the foam diversion valves
shown on Sheet C3 to the existing fire dlarm panels shown on Sheets E-2 and E-3 for the actuation of the
valve. Provide connections per manufacturers recommendations.”

Drawing, Sheet E-3: Add Construction Note 11, to read, “Provide a1/2" conduit from the foam diversion
valves shown on Sheet C3 to the existing fire alarm panels shown on Sheets E-2 and E-3 for the actuation
of the valve. Provide connections per manufacturers recommendations.”

Drawing, Sheet T1A-3: In Elevation E2, Revise the signage note to read, "Remove and re-ingal existing
signage, consisting of approximately thirty 12-inch high metd letters.”

Drawing, Sheet TIM-5: In the Existing Hydronic and Steam Control System Schedule, Additiona
Parameters Column, replace al references to "EXISTING" with "NEW." Revise General Noteto read,
“Work on this sheet to consist of new DDC control equipment installed within the existing temperature
control panel cabinets. Contractor to demo the contents of the existing temperature control panels to
make room for the new DDC control equipment. All existing monitoring devices and wiring and

conduit from the cabinet to the devices are to be replaced with new. Conduits areto bereplaced with
new wher e existing conduits ar e unusable. Contractor shall warrant all components of the finished
DDC control system per the contract specifications. Contractor shall replace items as necessary to ensure
afully operationa system.”

Drawing, Sheet TIM-7: In the Exising AHU-1 Control System Equipment Schedule (AHU-2 Smilar),
Comments column, replace al referencesto "EXISTING" with "NEW." Revise Genera Noteto read,
“Work on this sheet to consist of new DDC control equipment installed within the existing temperature
control panel cabinets. Contractor to demo the contents of the existing temperature control panels to
make room for the new DDC control equipment. All existing monitoring devices and wiring and

conduit from the cabinet to the devices are to be replaced with new. Conduits areto bereplaced with
new wher e existing conduits ar e unusable. Contractor shall warrant al components of the finished
DDC control system per the contract specifications. Contractor shall replace items as necessary to ensure
afully operationa system.”

Drawing, Sheet TIM-8: In the Existing AHU-3 Control System Equipment Schedule (AHU-4 Smilar),
Comments column, replace all references to "EXISTING" with "NEW." Revise General Note to read,
“Work on this sheet to consist of new DDC control eguipment installed within the existing temperature
control panel cabinets. Contractor to demo the contents of the existing temperature control panglsto
make room for the new DDC control equipment. All existing monitoring devices and wiring and
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conduit from the cabinet to the devices are to be replaced with new. Conduits are to bereplaced with
new wher e existing conduits ar e unusable. Contractor shall warrant all components of the finished
DDC control system per the contract specifications. Contractor shall replace items as necessary to ensure
afully operational system.”

Drawing, Sheet TIM-9: In the Existing AHU-4 Control System Equipment Schedule, Comments column,
replace all referencesto "EXISTING" with "NEW " Revise General Noteto read, “ Work on this sheet to
consist of new DDC control equipment installed within the existing temperature control panel cabinets.
Contractor to demo the contents of the existing temperature control panels to make room for the new
DDC control equipment. All existing monitoring devices and wiring and conduit from the cabinet to the
devices are to be replaced with new. Conduits are to be replaced with new wher e existing conduits
are unusable. Contractor shall warrant all components of the finished DDC control system per the
contract specifications. Contractor shall replace items as necessary to ensure afully operational system.”

Drawing Sheet T1E-5: Add new note to read: “Provide a 1/2" conduit from the foam diversion valve
shown on Sheet C3 to the foam controllers shown on Sheet T1E-5 for the actuation of the valve. Provide
connections per manufacturers recommendations.”

Drawing, Sheet T2A-3: In Elevation E2, Revise the signage note to read, "Remove and re-ingal existing
signage, consisting of gpproximately thirty 12-inch high metd letters.”

Drawing, Sheet T2M-5: In the Exigting Hydronic and Steam Control System Schedule, Additiona
Parameters Column, replace all references to "EXISTING" with "NEW." Revise Genera Note to read,
“Work on this sheet to consist of new DDC control equipment installed within the existing temperature
control panel cabinets. Contractor to demo the contents of the existing temperature control panels to
make room for the new DDC control equipment. All existing monitoring devices and wiring and

conduit from the cabinet to the devices are to be replaced with new. Conduits are to bereplaced with
new wher e existing conduits ar e unusable. Contractor shall warrant all components of the finished
DDC control system per the contract specifications. Contractor shall replace items as necessary to ensure
afully operationa system.”

Drawing, Sheet T2M-7: In the Exising AHU-1 Control System Equipment Schedule (AHU-2 Similar),
Comments column, Replace al reference to "EXISTING" with "NEW." Revise General Noteto read,
“Work on this sheet to consist of new DDC control equipment installed within the existing temperature
control panel cabinets. Contractor to demo the contents of the existing temperature control panels to
make room for the new DDC control equipment. All existing monitoring devices and wiring and

conduit from the cabinet to the devices are to be replaced with new. Conduits areto be replaced with
new wher e existing conduits are unusable. Contractor shall warrant all components of the finished
DDC control system per the contract specifications. Contractor shall replace items as necessary to ensure
afully operational system.”

Drawing, Sheet T2M-8: In the Existing AHU-3 Control System Equipment Schedule (AHU-4 Similar),
Comments column, Replace all reference to "EXISTING" with "NEW." Revise General Noteto read,
“Work on this sheet to consist of new DDC control equipment installed within the existing temperature
control panel cabinets. Contractor to demo the contents of the existing temperature control panels to
make room for the new DDC control equipment. All existing monitoring devices and wiring and

conduit from the cabinet to the devices are to be replaced with new. Conduits areto bereplaced with
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new wher e existing conduits ar e unusable. Contractor shall warrant all components of the finished
DDC control system per the contract specifications. Contractor shall replace items as necessary to ensure
afully operationa system.”

Drawing, Sheet T2M-9: In the Existing AHU-4 Control System Equipment Schedule, Comments column,
replace dl reference to "EXISTING" with "NEW." Revise General Note to read, “Work on this sheet to
consist of new DDC control equipment installed within the existing temperature control panel cabinets.
Contractor to demo the contents of the existing temperature control panels to make room for the new
DDC control equipment. All existing monitoring devices and wiring and conduit from the cabinet to the
devices are to be replaced with new. Conduits are to be replaced with new wher e existing conduits
are unusable. Contractor shall warrant all components of the finished DDC control system per the
contract specifications. Contractor shall replace items as necessary to ensure a fully operational system.”

STANDARD DETAILS BOUND IN THE SPECIFICATIONS

DRAWING SHEET DATE
NUMBER NUMBER TITLE

SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

1&2 U.S. Air Force Project Construction Sign 84JUN20
1 Hard Hat Sign 10SEP90

END OF SECTION
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PART 1 GENERAL

SECTI ON 13854ML

FI RE ALARM SPECI FI CATI ONS

1. APPLI CABLE PUBLI CATI ONS: The publications |listed below forma part of
this specification.

1.1 The installation shall conformto the current edition and applicable
sections of the follow ng NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
STANDARDS

70

72

90A

90B

101

170

1999

1999

1999

1999

2000

1999

Nati onal El ectric Code.
Nati onal Fire Al arm Code

Installation of Air Conditioning and Ventilating
Syst ens.

Standard for the Installation of Warm Air Heating and
Air Conditioning Systens.

Li fe Safety Code.

Fire Safety Synbols.

1.2 The fol |l owi ng UNDERWRI TERS LABORATORI ES, Inc. (UL) PUBLI CATI ONS APPLY:

uL 4

UL 6

uL 38

uL 217

uL 228

UL 268

UL 268A

UL 464

UL 497B

uL 521

DACAG67-02-R-0212

Fire Protection Equi pnent Directory

Ri gid Metal Conduit

Manual |y Actuated Signaling Boxes for use with Fire
Protective Signaling Systens.

Single and Multiple Station Snoke Detectors.

Door-Cl oser-Hol ders with or wi thout Integral Snoke
Det ect ors.

Snoke Detectors for Fire Protective Signaling Systens.

Snoke Detectors for Duct Applications.

Audi bl e Si gnal Appliances.

Protectors for Data Communication and Fire AlarmCircuits.

Heat

Detectors for Fire Protective Signaling Systens.
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UL 632 Electrically Actuated Transnitters.

uL 797 El ectrical Metallic Tubing

UL 864 Control Units for Fire-Protective Signaling Systens.

UL 1638 Vi sual Signaling Appliances.

1.3 The foll owi ng | NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

STANDARDS

| EEE No. 81 Gui de for Measuring Earth Resistivity, G ound
| npedance, and Earth Surface Potentials of a G ound
System

| EEE No. 142 Recommended Practice for Grounding of Industrial and

Commer ci al Power Systens.
1.4 The foll owi ng DEPARTMENT OF DEFENSE publications:

M L- HDBK- 1008C, M litary Handbook FI RE PROTECTI ON FOR FACI LI TI ES
ENG NEERI NG, DESI GN, AND CONSTRUCTI ON. JUNE 1997

1.5 Federal Standards
FED- STD 795 Uni form Federal Accessibility Standards (UFAS)
2. GENERAL CONDI TI ONS

2.1 SCOPE OF WORK
Provi de an approved fire alarm system and docunentati on as indicated. The
system shall include all materials, accessories and equi pment inside and
outside the building necessary to provide each system conpl ete and ready
use. Install each systemto give full consideration to built-in spaces,
pi ping, electrical equipnment, ductwork and all other construction and
equi pnent and to be free fromoperating and mai ntenance difficulties. The
Fire Alarm Signaling Systemshall be installed per NFPA 72. The Fire Alarm
Si gnal i ng System when coupled to the Base Central Fire Alarm Monitoring
system shall conformto NFPA 72.

2.2 ELECTRI CAL/ ELECTRONI C DEVI CES AND COVMPONENTS

Conformto respective certification requirenents as defined under the
current UNDERWRI TERS LABORATORIES, Inc. (UL) PUBLI CATIONS pertaining to
equi pnent for, and related to, fire signaling systens. The UL | abel or
seal, and listing in the UL Fire Protection Equipnment List will be accepted
as evidence that the itens conformto UL requirenents. The contractor shal
submit proof that the itens furnished under this specification conformto

t hose requirenents.
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2.3 CLARI FI CATI ON OF NFPA DEFI NI TI ONS

2.3.1 The word "should," incorporated in applicable sections of NFPA and
defined in NFPA 72 is to be considered as "shall" in respect to this
speci fication. NFPA "shoul d' recomendati ons are a mandatory requirenent
for McChord Fire Alarm Signaling Systens.

2.3.2 The "authority having jurisdiction" is the organization, office or
i ndi vi dual responsible for "approving" equipnent, an installation or a
procedure, and naintenance or repair service, including periodically
recurrent inspections and tests. The "authority having jurisdiction" shal
be defined as the Base Fire Marshal, 62 Civil Engi neering Squadron, MChord
AFB, WA, or his authorized representative.

2.3.3 FIRE ALARM CONTROL PANEL is a control unit used to provide area fire
alarmor area fire supervisory service which, when connected to the
proprietary protective signaling systemw th the perm ssion of the
authority having jurisdiction, becones a part of that system

2.3 CONNECTI ON TO CENTRAL STATI ON

The contractor shall provide the appropriate wiring and signal fromthe
Control Unit/Fire Alarmpanel to the Fire Alarm Signaling Systenls
Transmitter. Codes to be assigned for transmitters must be requested by the
contractor, and will be provided by the government. Test equi pment and
personnel necessary to determ ne the correct signal to the transmitter wll
be provided by the contractor during the Acceptance Test.

2.5. EXI STING FI RE ALARM S| GNALI NG SYSTEM

Prior to the installation of any new devices, the Contractor shall test and
i nspect for satisfactory operation all existing initiating and indicating
| oops, auxiliary and supplenmentary circuits, and panel functions and
provide a test report. This testing and inspection shall be coordinate with
the Governnent (five working days notice required). For those itens
consi dered non-functioning, the Contractor shall provide with the report,
speci fication sheets or witten functional requirenents to support the
findings. The Governnent will repair those existing itens judged defective
yet deened necessary for a conplete and working Fire Al arm Signaling
System Only after receiving Government approval of the report shall work
be allowed to proceed. The Government will respond within 10 working days.
The Contractor shall assune responsibility for the existing Fire Alarm
Signaling System within the project area, upon notification of the
Government's corrective actions and/ or acceptance of the report. Wen
responsibility for the existing equi pnment is assuned, any function and/or
equi pnent failure shall be diagnosed and repaired by the Contractor. The
Contractors responsibility shall only term nate, except for warranty of new
wor k, when the Governnent accepts the conpleted Fire Al arm Signaling
System
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2.6 SYSTEM

Include all wiring, raceways, pull boxes, term nal cabinets, outlet and
nmounting boxes, alarminitiating/indicating devices, and control equiprent,
and all other accessories and niscellaneous itens required for an operating
system even t hough each itemis not specifically nmentioned or described.

3. DOCUMENTATI ON

3.1 DOCUMENTATI ON:  Provide all information necessary for Authorized Base
Personnel to conprehend overall system |l ogic, ease construction inspection
and to calibrate, test, maintain, nodify or repair the system once
installed. The mlestones for submittals shall be:

3.0.1 Initial Submittal prior to installation of any equi prment.

3.0.2 Draft Operating and Mi ntenance Manual 15 working days prior to
contractor established Acceptance Test date.

3.0.3 Inspection Formand Certificate of Conpliance 10 worki ng days prior to
contractor established acceptance Test date.

3.0.4 Acceptance Test

3.0.5 Final Copies of the Operating and Mi ntenance Manual s 15 worki ng days
after conpletion and Governnment approval of the Acceptance test.

3.1 I NI TI AL SUBM TTAL

Initial Submittal docunentation shall consist of as a m ninmumthe
fol | owi ng:

3.1.1 The Manufacturer's technical literature for the Control Unit/Fire Alarm
Panel .

3.1.2 A cross reference between submttal docunentation and specifications.

3.1.3 The drawi ngs shall contain conplete systemw ring diagrams for the

equi pnent furni shed including device, panel, and transmtter term na
functions, floor plans show ng equi prent |ayout, riser, sequence of operation
and any other details required to denpnstrate that the system has been
coordinated and will properly function as a unit.

3.1.4 Battery sizing calculations and nethods utilized to deterni ne
cal cul ati ons.

3.1.5 Proof that the Check-out Technician or Technical Supervisor have a
m ni mum of three (3) years experience installing the described products.

3.1.6 Subnittal docunentation furnished under other specification sections
shall be coordinated into a single package by the General contractor
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3.2 DRAFT COPRPY: A draft copy of the Operating and M ntenance nmanua

contai ning instructional and mai ntenance procedures shall be furnished fifteen
(15) days prior to the final acceptance test. The draft O&M Manual shal

i nclude as a nini mum

3.2.1 Al information supplied in Initial Subnmittal Docunentation

3.2.2 Updated as-built drawi ngs reflecting nodifications and corrections nade
during installation.

3.2.3 Omers manual and manufacturer's installation instructions covering al
equi pnent .

3.2.4 Maintenance/ service manual for all system equi pnent.
3.3 | NSPECTI ON AND TESTI NG FORM and CERTI FI CATE OF COWMPLETI ON

3.3.1 The CERTI FI CATE OF COWPLETI ON form as descri bed by NFPA 72, paragraph
1-7.2, Fig. 1-7.2.1, shall be conpleted by the Contractor and presented to the
Contracting Officer ten (10) days prior to the acceptance test. The
Certificate of Conpletion form shall include the follow ng information: Date,
Name of Property, Address, Installer/service conpany nane, address, phone
nunber, and representative's name, Approving agency(s) nane, address, and
representative, Nunmber and type of detectors per zone for each zone,

functional test of detectors, Check of all snoke detectors, Loop resistance
for all fixed tenperature line-type detectors, other tests as required by

equi pment manufacturers, Signature of tester, and such information as
necessary to conply with NFPA 72. Fire Alarm System shall renmin operating at
the facility, after obtaining information for the Inspection and Certification
forms, through the tinme of the Acceptance/ Performance testing, as a break-in
peri od.

3.3.2 The I NSPECTI ON AND TESTI NG FORM as descri bed by NFPA 72, paragraph 7-
5.1, Fig. 7-5.1 is used to docunent the testing required by NFPA 72 for
detection devices. The Inspection formshall indicate the contractor's test
results of the Fire Alarmsystenmi s initiating detectors, as covered in NFPA
72. The contractor doing individual testing, verified by the inspector

all ows "Acceptance Testing" by a larger group to focus on testing of the
system rather than individual devices.

3.4  ACCEPTANCE TEST
Shal | be acconplished through conpletion of the Certificate of Conpliance
and the I nspection and Testing Form Responsibility for operation and

mai nt enance of the Fire Alarmsystem shall remain with the Contractor unti
conpl eti on of acceptance.

DACAG67-02-R-0212 13854ML- 5 R0O004



01048/ BERGER/ ABAM
FY02 C-17 Extend Nose Docks Buil dings 1166 and 1167
McChord Air Force Base

3.5 OPERATI NG AND MAI NTENANCE MANUALS

Five (5) copies of the Final Operating and Mai ntenance Manual s consi sting
of the Owner's Manual, Maintenance/ Service Manual, and Draw ngs shall be
furnished fifteen (15) days after the acceptance test. The final copies of
the Operation and Mintenance Manual s shall include all final nodifications
and corrections acconplished during testing, including test results, and as
noted fromthe draft Operation and Mai ntenance Manual. The draw ngs shal

be produced on Aut oCADD and provided on a CD ROM The O&M Manual s shal

al so be provided on CD, including scanned i mages for catal og cuts,
schemati cs and ot her such information not typed by the contractor. One set
of the final draw ngs shall be furnished on 24" x 36" paper, using a 1/8" =
1'0" mninmum scale, single or double line building floor plan. Titles shal
be "Fire Alarm System Buildings 1166 & 1167. The Operati ng and Mii ntenance
Manual shal |l incl ude:

3.5.1 The Omer's Manual and manufacturer's installation instructions shal
i ncl ude:

3.5.1.0 A detailed narrative description of the systeminputs, evacuation
signaling, ancillary functions, annunciation, intended sequence of operations,
expansi on capability, application considerations, and |limtations.

3.5.1.1 Operator instructions for basic system operations including alarm
acknow edgnment, systemreset, interpreting systemoutput (LED s, CRT display,
and printout), operation of nmanual evacuation signaling, and ancillary
function controls, changing printer paper, etc.

3.5.1.2 A detail ed description of routine maintenance and testing as
requi red and reconmended and as woul d be provided under a nmi ntenance
contract, including a testing and nmai ntenance instructions for each type of
device installed. This information should include:

a) A listing of the individual system conponents that require
periodi c testing and nmi nt enance.
b) Step by step instructions detailing the requisite testing and

mai nt enance procedures and the interval at which those procedures should
be perforned, for each type of device install ed.

c) A schedul e that correlates the testing and mai ntenance procedures
requi red by paragraph (2) above with the listing required by paragraph
(1) above.

3.5.1.3 Det ai | ed troubl eshooting instructions for each specific type of

troubl e condition recognized by the system including opens, grounds, parity
errors, "loop failures," etc. These instructions should include a |ist of al
troubl e signals annunciated by the system a description of the condition(s)
that will cause those trouble signals, and step-by-step instructions
describing how to isolate those problens and correct them (or call for
service, as appropriate).
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3.5.1.4 A service directory, including a Iist of names and tel ephone
nunbers for those who should be called to obtain service on the system

3.5.2 A Mai ntenance/ Service Manual containing conplete electrical/electronic
schematic(s) of devices, control unit(s)/fire alarm panel (s) and

sub- conponents, including individual parts breakdown and identification, shal
be provided. A conplete technical description and theory of operation for the
control unit shall be provided, including programing details, PROM data
files, and software descriptions. Include spare parts data for each different
itemof material and equi pment specified. The data shall include a conplete
list of parts and supplies with current unit prices and source of supply, a
list of supplies that are either normally furnished at no extra cost with the
pur chase of equi pnent, or specified to be furnished, and a |ist of additiona
items recommended by the manufacture to assure efficient operation for a

peri od of 365 days.

3.5.3 Drawi ngs shall show, by identified synbols, all fire alarm
conmponents (control panel, audio-visual alarns, pull stations, initiating/

i ndi cating devices, etc.) and all wring, including nunber, size and | ocation
of conductors, color coding of conductors and all wiring junctions. Draw ngs
shall contain the follow ng el enents:

3.5.3.1 The floor layout will show the general |ayout of the facility
and indicate | ocations of all Fire Alarm system conponents, auxiliary and
suppl enentary circuits or systens devices supplied in other specification
sections. Synbols utilized to depict control units, devices, and equi pnent
shall conply with NFPA 170. The As-Built Drawi ngs shall indicate conduit and
wire routing fromthe Control Unit/Fire Alarm Panel to all devices and

equi pnent connected to that panel. The As-Built drawi ng shall also indicate
the sensitivity readings, obtained during the acceptance test, of all snopke
detectors. Through annotation next to each detector or through a tabul ar
listing, sensitivity and detector shall be clearly associated.

3.5.3.2 Di agrams shall include the follow ng:

a) A Riser Diagramw Il show the nunmber of zones (initiating and

i ndi cating), the nunber and type of devices in each zone, auxiliary and
suppl enentary circuits, system s devices supplied in other specification
sections and connected to a initiating zone(s), and will indicate their
function, and the Central Station connection. On either the floor |ayout
or riser diagram the wiring sequence of devices connected to the
circuit shall be shown.

b) The Control Unit/Fire Alarm Panel |ayout will show the |ocation of
all panel -mounted devi ces (Mdul es, Relays, etc.) associated term na

bl ocks or strips as well as the renote transnitter. The

term nal -bl ock/strips will show all wiring and specific termna
function (indication, initiation, auxiliary, supplenmentary and renote
transmitter to Central Station), and the | ocations of spare termnals,
and unassi gned spaces. Junpers, Strapping, D P switch settings, EPROM
data, and/or information of this nature necessary to insure pane
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operation shall be shown. Wre identification will be shown on each
term nal -block/strip and will match requirenents established in
par agraph 4.3, "TAGS."

3.5.3.3 A detail ed sequence of operation will be provided to describe
initiation and indication |oop operation including auxiliary, supplenentary,
EMCS, and Central Station notification.

4. GENERAL REQUI REMENTS
4.1 STANDARD PRODUCTS

Mat eri al and equi prent shall be UL listed and the | atest standard products
of a manufacturer regularly engaged in the manufacture of the products.

4.2 NAMEPLATES

Maj or components of equi pnent shall have the manufacturer's name, address,
type or style, and catal og nunber on a plate securely attached to the
equi pnent .

4.3 TAGS

Tags with stanped identification nunber shall be furnished for keys and

| ocks. Tags shall also be furnished to identify cable and conduit runs,
wiring circuits, and all spare parts (including Manufacture's Part Nunber)
furni shed for Governnent's stock to nmaintain system All identifying tags
on cable and conduit runs, wiring circuits, and all spare parts shall be
mat ched t o OPERATI NG AND MAI NTENANCE | NSTRUCTI ON MANUALS

4.4 KEYS AND LOCKS

Al'l locks shall be keyed to accept a CAT 30 cut key. Keys shall match
exi sting | ocks.

4.5 ACCESSI BI LI TY

The encl osure's internal |ayout shall provided anple gutter space to all ow
sufficient and safe cl earance between the enclosure and |live parts of the
panel equipnent. If nmore than one nodular unit is required to forma
control panel, the units shall be installed in a single cabinet |arge
enough to accommdate all units, and allow anple gutter space for intercon-
nections of panels and field wires. The enclosure's external work space, or
wor k cl earances, shall conply with NEC Article 110. M ninmum cl ear distance
will not be less than three (3) feet.

4.6 DELI VERY AND STORAGE

Al'l equi prent placed in storage shall be protected fromthe weather,
hum dity and tenperature variations, dirt, dust, and other contam nants.
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Part 2 MATERI ALS
5. FI RE ALARM CONTROL UNI'T

5.1 FI RE ALARM CONTROL UNIT: The Fire Alarm Control unit is existing and
shall be mmintained in operation throughout construction.

5.1.1 The system shall have the followi ng operating features:

5.1.1.1 El ectrical supervision of circuits used to activate fire

extingui shing systens. Supervision shall include the coil of the releasing
sol enoi d.

5.1.1.2 El ectrical supervision of the primary power (AC) supply, presence

of the battery, battery voltage, placenment of alarm zone nodules within the
control panel, and transmitter tripping circuit integrity.

5.1.1.3 The Control Unit/Fire Al arm panel shall be equi pped with
sufficient auxiliary relay contacts, G NONC, to provide switching as defined
in paragraph 11.2.2 plus two spare identical relays.

5.1.1.4 The Control Unit/Fire Al arm panel shall be equipped with circuit
protectors to protected equi pment and personnel against the effects of
excessive voltages and currents. The circuit protectors shall conply with UL
497B, Protectors for Data Communications and Fire Alarm Circuits.

5.1.2 The Control Unit/Fire Alarm panel, or nmodules within that panel, shal
be a programmble type utilizing EPROM s or other non-volatile nenory.
Menmory which requires battery power to retain data is not acceptable. Any
Control Unit/Fire Al arm panel or nodul e equi pped with EPROM s or ot her
menory devi ces requiring programm ng will include all docunentation,
programm ng equi pnent, and training necessary for authorized base personne
to make those progranm ng changes, perform maintenance, and reconfigure the
Fire Al arm panel

5.2 INITIATING CIRCU TS: Initiating Circuits shall be style "D' (Reference
NFPA 72), 24 VDC, four wire system double loop. Initiating circuit shall be
capabl e of powering a m ninum of 30 snoke detectors (new and exi sting).

5.3 SIGNAL LI NE Cl RCUI TS

Indicating Circuits shall be a style "3.5" (m ninmun) (Reference NFPA 72),
24 VDC, four wire system double loop. Indicating circuits shall be 24 VDC

5.4 PONER SUPPLY

Power Supply shall conply with the applicable requirenents of NFPA 72. AC
power input to the fire alarm power supply shall be the 120 VAC service to
the building. The AC power service enployed to operate the Fire Alarm

System shall be on a dedicated branch circuit. The circuit and connections
shall be mechanically protected. The circuit di sconnection nmeans shall be
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accessible only to authorized personnel and shall be clearly marked FIRE
ALARM Cl RCUI T CONTROL.

5.5 STANDBY BATTERI ES

Batteries shall be capable of operating the fire alarmsystemfor a m ni nrum
of 48 hours and then operating all indicating units for a mnimmof 5

m nutes. Batteries shall be gel-cell type with sufficient Anp-hour capacity
for application plus 20 percent. Battery sizing calculations shall be
included with submittals.

5.6 Accept abl e Equi prment
The foll owi ng nakes and nodel numbers of units are acceptabl e:

Si npl ex 4100 Series
Noti fi er AFP 300/ 400
Spectronics Series 641

6. TRANSM TTER FOR REMOTE | NDI CATI ON
6.1 FI RE ALARM S| GNALI NG SYSTEM

The system when coupled (via radio transceiver) to the Base Central Fire
Alarm Monitoring System shall conformto NFPA 72 Style 5.0 (mninun). The
transceiver for renpte indication will send both alarm and trouble signals
generated by the fire alarmcontrol panel and trouble conditions between
the fire alarmcontrol panel and the transceiver to the Central Station

The wiring circuits between the transceiver and the Control Unit/Fire Al arm
Panel shall be supervised. The transceiver is existing and shall be

mai nt ai ned.

6.1.1 The transceiver shall be a four zone transceiver conplete with power
supply, battery backup, VHF antenna, antenna nount, l|ightning arrester and
encl osure and coaxi al cable. Transceiver shall be conpatible with the
exi sting Monaco D-700CS Radio Fire Alarm Central Station at building 6
(Fire Station). Frequency shall be 141.625 Mz.

6.2 TRANSM TTER W RI NG

Wring to the Control Unit/Fire Alarm Panel shall be included in the
submttals. Transnmitter zone circuit wiring requirenents are shown on the
dr awi ngs.

7. HEAT DETECTORS

+.Detectors shall be addressable-type. Rating, and coverage shall be as

i ndicated on the drawi ngs. Heat detectors shall be UL Label ed and of the
fixed tenperature or conmbination fixed tenperature and rate-of-rise type with
| ocations and tenperature ratings as indicated on drawi ngs. The Rate-of-rise
type shall operate with a 15 degree F change in tenperature per mnute.
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8. SMOKE DETECTORS: Detectors shall be addressabl e-type.
8.1 SMOKE DETECTORS, PHOTCELECTRI C TYPE

Detectors shall be UL 268 |isted. Electronics of the detector shall be
shielded to protect against false alarns fromEM and RFI. The detectors
Iight source shall provide a mninmum of 100,000 hours of operation. The
detector shall have a visible lanp to indicate alarm status of the
detector. Detector base shall be equipped with termnals or |eads no
soldering will be required. Detector will be plug-in type for easy renova
with optional |ock nethod to prevent unauthorized renpval. The detector
shall have a ceiling spacing of 30 ft under standard conditions (Refer to
NFPA 72E) .

8.2 SMOKE DETECTORS, SENSI TIVITY RANGE

To assure that each snoke detector is withinits |isted and marked
sensitivity range through out the life of the system a test tool and
method to test that sensitivity range shall be provided and consi st of one
of the follow ng:

a) A calibrated test nethod, or

b) The manufacturer's calibrated sensitivity test instrument, or
c) Li sted control equi prent arranged for the purpose, or

d) A snoke detector/control unit arrangenment whereby the detector

causes a signal at the control unit when its sensitivity is outside its
acceptabl e sensitivity range, or

e) Ot her calibrated sensitivity test nethod acceptable to the
authority having jurisdiction.

9. S| GNALI NG/ | NDI CATI NG APPLI ANCES

Appl i ances shall be a conbination Audi bl e/Visual signal device. The device
shall be heavy duty, die cast netal housing with textured red enanel

finish and a sound | evel adjustable type. The audible portion of the device
shall be an electronic horn. Signaling/indicating appliances shall conform
to NFPA 72 and shall be UFAS approved.

9.1 HORNS

Horns shall be electronic, polarized, interchangeable, nodular and suitable
for nmounting over standard outlet box. Horns shall be equi pped with | eads

or termnals for meking connections, no soldering will be allowed. Horns
shal | have adjustable power taps for 100 db at 10 feet and 96 db at 10
feet. Individual horns shall not exceed .025 anps input current at the 96

db power tap setting. Horns shall be |ocated as indicated, and if exterior
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shall be weat herproof. Horns shall operate on a polarized 24 VDC
el ectrically supervised circuit and be UL |i sted.

9.2 VI SUAL | NDI CATOR

I ndi cator shall be integral with the horn and be a flashing strobe with

hi gh-i nmpact thernoplastic translucent done. The | anps shall provide a

m ni mrum of 8,000 candela with a flash rate between 60 to 120 fl ashes per

m nute. Strobe shall be capable of operating on an independent circuit or
in parallel with audio device. Any individual strobe shall not exceed .042
anps input current and operate on a polarized 24 VDC el ectrically
supervised circuit.

9.3 | NPUT CURRENT: Total current of the audible/visual device will not
exceed .050 anps.

Part 3 EXECUTI ON
10.0 | NSTALLATI ON

Al work shall be installed as shown on the draw ngs and conply wi th NFPA
70 (National Electrical Code), Article 760. Installation of equipnent,

devi ces, device placenent, and interconnecting wiring shall conformto NFPA
as applicable. Al installation work shall be done by |icensed

el ectricians.

10.1 WRING

Conply with the National Electrical Code. Wring, including ground wire
shall, be installed in Electrical Metallic Tubing (EMI). Initiating,

I ndicating and auxiliary and supplenmentary circuits shall be arranged to
permt di sconnecting and bypassing the system at the base of each riser
External wiring between the Control Unit/Fire Al arm Panel and devi ces shal
be a m ni num of 18 gauge, col or coded and | abel ed. Col or codes and | abe
nunbers will be included with as built drawings. The wiring for the fire
al arm system shall not be installed in conduits, junction boxes or outlet
boxes containing lighting or power systens. The sum of the cross-sectiona
areas of individual conductors shall not exceed 40 percent of the interior
cross- sectional area of the conduit. Al conduit shall be 1/2-inch

m ni rum Munting boxes for exposed work shall be steel or cast al unm num
Al'l circuit conductors shall be identified within each enclosure where a
tap, splice or ternmination is made.

10.2 GROUNDI NG Metallic conduits, ground wires in conduit, netal splice
boxes, and other non-current carrying netallic parts of equipnent shall be
grounded and shall have a maxi numresi stance to solid "earth" ground not
exceedi ng 25 ohns under dry conditions.

10.2.1 Gounding electrodes shall be provided where existing "grounds" do

not neet the specified ground resistance. G ounding el ectrodes shall be cone-
poi nted ground rods. Unl ess otherw se indicated, ground rods shall be driven
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into the ground until tops of rods are approximately one foot bel ow finished
grade. Ground rods shall be spaced as evenly as possible at |east 6 feet apart
and connected 2 feet bel ow grade.

10.2.2 Groundi ng connections which are buried or otherwi se normally
i naccessi bl e, and excepting specifically those connections for which access
for periodic testing is required, shall be nade by exotherm c wel d.
Exot herm ¢ wel ds shall be made strictly in accordance with the weld
manuf acturer's witten recommendati ons. Wel ds whi ch have "puffed up" or
whi ch show convex surfaces, indicating inproper cleaning, are not
acceptable. No nmechani cal connector is required at exotherm c welds. G ound
wires shall be protected by conduit where such wires run exposed above
grade in non fenced-enclosed areas or are run though concrete construction

Part 4 TESTI NG

11.0 COWM SSI ONl NG and ACCEPTANCE of the Fire Alarm System shall be as
described in SECTI ON 13854M2 " Conmi ssioning the Fire Alarm Signaling
Systent'.

11.1 ACCEPTANCE TEST
Acceptance test date shall be established by the Con-tractor. All necessary
mat eri al or personnel required to denpnstrate system performance will be
supplied by the Contractor. The draft Miintenance and Operational Manua
with As-Builts, Inspection Formand Certificate of Conpliance requirenents
nmust be met in order to conduct the Acceptance Test.

11. 2 CERTI FI CATE OF COWPLETI ON
Upon successful conpletion of the Acceptance Test, the CERTIFI CATE OF

COWPLETI ON shal | be conpl eted and signed as required. Reference NFPA 72,
Chapter 1.

END OF SECTI ON
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NOTE: THIS SECTION IS

ADDED I N I TS ENTI RETY
BY AMENDMENT 0004.

SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

PART 1 GENERAL

1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AVMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| C57.12. 21

ANS| C57.12. 26

ANSI C80. 1

ANS| (6.1

(1995) Requirenments for Pad-Munted,
Conpartnental - Type, Self-Cool ed, Single-Phase
Distribution Transforners with Hi gh-Voltage
Bushi ngs; (Hi gh-Voltage, 34 500 G-d Y/ 19 920
Vol ts and Bel ow; Low Vol tage, 240/120; 167
kVA and Snal | er)

(1993) Pad- Mbunt ed Conpartnental - Type, Self-
Cool ed, Three-Phase Distribution Transformers
for Use with Separable Insul ated Hi gh-Voltage
Connectors, High-Voltage, 34 500 Grd Y/ 19 920
Vol ts and Bel ow; 2500 kVa and Snal | er

(1995) Rigid Steel Conduit - Zinc Coated

(1992) Specifications and Di nensions for Wod
Pol es

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM B 3

ASTM B 8

ASTM B 117

ASTM B 496

DACA67- 02- R- 0212

(1997a) Zinc (Hot-Di p Gal vani zed) Coatings on
Iron and Steel Products

(1995) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

(1995) Soft or Anneal ed Copper Wre

(1993) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1997) Operating Salt Spray (Fog) Apparatus

(1992) Comnpact Round Concentric-Lay-Stranded
Copper Conductors
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ASTM D 1654

(1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive Environments

ASSOCI ATI ON OF EDI SON | LLUM NATI NG COMPANI ES ( AEI C)

AEI C CS5

AEI C CS6

(1994) Cross-linked Pol yethyl ene | nsul ated
Shi el ded Power Cables Rated 5 Through 46 kV

(1996) Ethyl ene Propyl ene Rubber Insul ated
Shi el ded Power Cables Rated 5 Through 69 kV

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a

I NSTI TUTE OF ELECTRI CAL

| EEE C2

| EEE ANSI /I EEE C57.12.00

| EEE ANSI /| EEE C57.98

| EEE Std 48

| EEE Std 81

| EEE Std 404

(1998) Approval CGuide Fire Protection
AND ELECTRONI CS ENG NEERS (| EEE)
(1997) National Electrical Safety Code

(1993) I EEE Standard General Requirenents for
Li qui d-1 mersed Di stribution, Power, and
Regul ati ng Transforners

(1993) Guide for Transformer |npulse Tests

(1996) Standard Test Procedures and
Requirements for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

(1983) Guide for Measuring Earth Resistivity,
Ground | mpedance, and Earth Surface
Potentials of a Ground System (Part 1)

(1993; errata) Cable Joints for Use with
Extruded Dielectric Cable Rated 5000 V

t hrough 138 000 V and Cable Joints for Use
with Lam nated Dielectric Cable Rated 2500 V
Thr ough 500 000 V

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA FB 1

NEMA TC 7

NEMA WC 7

DACA67- 02- R- 0212

(1993) Fittings, Cast Metal Boxes and Conduit
Bodi es for Conduit and Cabl e Assenblies

(1990) Snmoot h-Wall Coil abl e Pol yet hyl ene
El ectrical Plastic Duct

(1991; Rev 1) Cross-Linked-Thernosetting-
Pol yet hyl ene- Insulated Wre and Cable for
the Transni ssion and Distribution of

El ectrical Energy
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NEMA WC 8 (1991; Rev 1; Rev 2) Ethyl ene-Propyl ene-
Rubber -1 nsul ated Wre and Cable for the
Transni ssion and Distribution of Electrical
Ener gy
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

UL 486B (1997; Rev Jun 1997) Wre Connectors for Use
wi th Al umi num Conduct ors

UL 514A (1996; Rev Jul 1998) Metallic Qutlet Boxes

UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and 80
Ri gi d PVC Conduit

UL 1072 (1995; Rev Mar 1998) Medi um Vol t age Power
Cabl e

UL 1242 (1996; Rev Apr 1997) Internediate Metal
Condui t

UL 1684 (1996) Reinforced Thernosetting Resin Conduit

(RTRC) and Fittings
1.2 GENERAL REQUI REMENTS

1.2.1 Ter m nol ogy
Term nol ogy used in this specification is as defined in | EEE Std 100.
1.2.2 Servi ce Conditions
Itens provided under this section shall be specifically suitable for the
follow ng service conditions. Seisnic details shall conformto Sections

13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT and 16070 SEI SM C
PROTECTI ON FOR ELECTRI CAL EQUI PMENT.

a. Seismic Paraneters Zone 3
1.3 SUBM TTALS
Governnent approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that

will reviewthe submttal for the Governnent. The follow ng shall be
subnmitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs
El ectrical Distribution System; G RE

Detail drawi ngs consisting of equipment draw ngs, illustrations,
schedul es, instructions, diagranms manufacturers standard
installation drawi ngs and other information necessary to define the
i nstallation and enabl e the Governnent to check conformty with the
requi rements of the contract draw ngs.

If departures fromthe contract drawi ngs are deened necessary by
the Contractor, conplete details of such departures shall be
included with the detail drawi ngs. Approved departures shall be
made at no additional cost to the Governnment.

Detail drawi ngs shall show how conponents are assenbl ed, function
t oget her and how they will be installed on the project. Data and
drawi ngs for conponent parts of an itemor system shall be
coordi nated and submitted as a unit. Data and draw ngs shall be
coordi nated and included in a single submssion. Miltiple
subm ssions for the same equi prment or system are not acceptable
except where prior approval has been obtained fromthe Contracting
O ficer. 1In such cases, a list of data to be subnmitted | ater shall
be included with the first subm ssion. Detail draw ngs shall
consi st of the follow ng:

a. Detail drawi ngs show ng physical arrangenment, construction
details, connections, finishes, materials used in fabrication,
provi sions for conduit or busway entrance, access requirenents for
installation and mai ntenance, physical size, electrical
characteristics, foundation and support details, and equi pnent
wei ght. Drawi ngs shall be drawn to scal e and/or dinensioned. All
optional items shall be clearly identified as included or excluded.

b. Internal wiring diagrans of equi pment showi ng wiring as
actually provided for this project. External wring connections
shall be clearly identified.

Detail drawi ngs shall as a mnimmdepict the installation of the
follow ng itens:

a. Mediumvoltage cables and accessories including cable
i nstal lation plan.

a. Transfornmers.
As-Built Drawings ; G RE

The as-built drawi ngs shall be a record of the construction as
installed. The drawi ngs shall include the information shown on the
contract drawi ngs as well as deviations, nodifications, and changes
fromthe contract draw ngs, however mnor. The as-built draw ngs
shall be a full sized set of prints marked to reflect deviations,
nodi fi cations, and changes. The as-built draw ngs shall be
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conpl ete and show the | ocation, size, dinmensions, part

i dentification, and other information. Additional sheets may be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting O ficer prior to the

subnmi ssi on of each nonthly pay estimte. Upon conpletion of the
work, the Contractor shall provide three full sized sets of the
mar ked prints to the Contracting Oficer for approval. |f upon
review, the as-built drawi ngs are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction
The Contractor shall correct and return the as-built drawings to
the Contracting Officer for approval within 10 cal endar days from
the time the drawings are returned to the Contractor

SD- 03 Product Data

Fault Current Analysis ; G RE
Protective Device ; G RE
Coordi nation Study ; G RE

The study shall be subnmitted with protective device equi prent
submittals. No tinme extension or simlar contract nodifications
will be granted for work arising out of the requirenents for this
study. Approval of protective devices proposed shall be based on
recommendations of this study. The Governnent shall not be held
responsi bl e for any changes to equi pnent, device ratings, settings,
or additional |abor for installation of equipnent or devices
ordered and/or procured prior to approval of the study.

Materi al and Equi prent ; G RE

A conplete item zed listing of equipnent and materials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the
manuf acturer of each such item

SD- 06 Test Reports
Factory Tests

Certified factory test reports shall be submtted when the
manuf acturer perforns routine factory tests, including tests
requi red by standards listed in paragraph REFERENCES. Results of
factory tests perforned shall be certified by the manufacturer, or
an approved testing | aboratory, and submitted within 7 days
foll owi ng successful conpletion of the tests. The manufacturer's
pass-fail criteria for tests specified in paragraph Fl ELD TESTI NG
shal | be incl uded.

Field Testing ; G RE
A proposed field test plan, 30 days prior to testing the

installed system No field test shall be performed until the test
plan is approved. The test plan shall consist of conmplete field
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test procedures including tests to be performed, test equi prment
required, and tolerance limts.

Operating Tests ; G RE
Si x copies of the information described belowin 8-1/2 by 11 inch
bi nders having a mninumof three rings, including a separate
section for each test. Sections shall be separated by heavy
plastic dividers with tabs.

a. A list of equipment used, with calibration certifications.

b. A copy of measurenents taken.

c. The dates of testing.

d. The equi prment and val ues to be verified.

e. The condition specified for the test.

f. The test results, signed and dat ed.

g. A description of adjustnments made.
Cabl e Installation
Si x copies of the information described belowin 8-1/2 by 11 inch
bi nders having a minimum of three rings fromwhich material my
readily be renoved and repl aced, including a separate section for
each cable pull. Sections shall be separated by heavy plastic
dividers with tabs, with all data sheets signed and dated by the
person supervising the pull

a. Site layout drawing with cable pulls nunerically identified.

b. A list of equiprment used, with calibration certifications.
The manufacturer and quantity of |ubricant used on pull.

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, tine of day, and anbient
tenperature

e. The length of cable pull and cal cul ated cable pulling
tensi ons.

f. The actual cable pulling tensions encountered during pull
SD- 10 Operation and Mi ntenance Dat a
Electrical Distribution System; G RE

Si x copi es of operation and mai ntenance manuals, within 7 cal endar
days followi ng the conpletion of tests and including assenbly,
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installation, operation and mai ntenance instructions, spare parts
data whi ch provides supplier name, current cost, catal og order
nunmber, and a recomended |ist of spare parts to be stocked.
Manual s shall al so include data outlining detailed procedures for
system startup and operation, and a troubl eshooti ng gui de which
lists possible operational problens and corrective action to be
taken. A brief description of all equiprment, basic operating
features, and routine maintenance requirenents shall also be

i ncluded. Docunents shall be bound in a binder marked or
identified on the spine and front cover. A table of contents page
shall be included and marked with pertinent contract informtion

and contents of the manual. Tabs shall be provided to separate
different types of docunents, such as catal og ordering information,
drawi ngs, instructions, and spare parts data. |ndex sheets shal

be provided for each section of the nmanual when warranted by the
quantity of docunents included under separate tabs or dividers.

Three additional copies of the instructions manual shall be
provi ded within 30 cal endar days follow ng the manual s.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi pnent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environment in accordance with the manufacturer's
publ i shed i nstructions. Danmaged itens shall be replaced. G| filled
transforners shall be stored in accordance with the manufacturer's

requi renments. Wbod poles held in storage for nore than 2 weeks shall be
stored in accordance with ANSI O5.1. Handling of wood poles shall be in
accordance with ANSI 0b.1, except that pointed tools capable of producing

i ndentations nore than 1 inch in depth shall not be used. Metal poles shal
be handl ed and stored in accordance with the manufacturer's instructions.

1.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenent for each furnished fuse or fuse
el enent shall be delivered to the contracting officer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conmplete with a suitable tool box. Specia
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or mmintain special parts).

PART 2 PRODUCTS

2.1 STANDARD PRODUCT
Mat eri al and equi pnment shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Itens of the sane classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2.2 CORROSI ON PROTECTI ON
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2.2.1 Al um num Material s

Al um num shall not be used in contact with earth or concrete. \here
al um num conductors are connected to dissimlar nmetal, fittings conformn ng
to UL 486B shall be used

2.2.2 Ferrous Metal WMaterials
2.2.2.1 Har dwar e

Ferrous metal hardware shall be hot-dip gal vani zed in accordance with ASTM A
153/ A 153M and ASTM A 123/ A 123M

2.2.2.2 Equi pnent

Equi pmrent and conponent itens, including but not limted to transforner
stations and ferrous netal |um naries not hot-dip gal vani zed or porcelain
enanel finished, shall be provided with corrosion-resistant finishes which
shall withstand 480 hours of exposure to the salt spray test specified in
ASTM B 117 wi thout |oss of paint or release of adhesion of the paint primer
coat to the netal surface in excess of 1/16 inch fromthe test mark. The
scribed test mark and test evaluation shall be in accordance with ASTM D
1654 with a rating of not less than 7 in accordance with TABLE 1, (procedure
A). Cut edges or otherw se damaged surfaces of hot-dip gal vani zed sheet
steel or mll| galvanized sheet steel shall be coated with a zinc rich paint
conform ng to the manufacturer's standard

2.2.3 Fi ni shi ng
Pai nting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be as specified in Section 09900
PAI NTI NG, GENERAL

2.3 CABLES
Cabl es shall be single conductor type unless otherw se indicated

2.3.1 Medi um Vol t age Cabl es

2.3.1.1 Genera
Cabl e construction shall be Type MV, conform ng to NFPA 70 and UL 1072
concentric neutral underground distribution cable conformng to AEIC CS5 and
NEMA WC 7. Cables shall be manufactured for use in duct applications.

2.3.1.2 Rat i ngs

Cabl es shall be rated for a circuit voltage 15 kV.

2.3.1.3 Conductor Materia
Under ground cabl es shall be soft drawn copper conplying with ASTM B 3 and

ASTM B 8 for regular concentric and conpressed stranding or ASTM B 496 for
conpact stranding.

DACA67- 02- R- 0212 16375-8 R0O004



01048/ BERGER/ ABAM
FY02 C-17 Extend Nose Docks Buil dings 1166 and 1167
McChord Air Force Base

2.3.1.4 I nsul ation
Cabl e insulation shall be cross-linked thernposetting polyethyl ene (XLP)
i nsulation conformng to the requirenents of NEMA WC 7 and AEIC CS5. A 133
percent insulation |evel shall be used on 15 kV rated cabl es.

2.3.1.5 Shi el di ng
Cables rated for 2 kV and above shall have a sem conducting conductor
shield, a sem conducting insulation shield, and an overall copper tape
shield for each phase. The shield tape shall be sized to neet |EEE C2
requi renments for a ground fault availability of 100,000 anperes.

2.3.1.6 Jacket s
Cabl es shall be provided with a PVC pol yet hyl ene jacket.

2.3.2 Low Vol t age Cabl es
Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70, and nust be UL listed for the application or neet the applicable
section of either |ICEA or NEMA standards.

2.3.2.1 Conduct or Materia

Under ground cabl es shall be anneal ed copper conplying with ASTM B 3 and ASTM
B 8 Interm xing of copper and al um num conductors is not permtted

2.3.2.2 I nsul ation
I nsul ation nust be in accordance with NFPA 70, and nust be UL |isted for the
application or neet the applicable sections of either | CEA, or NEMA
st andar ds.
2.3.2.3 Jacket s
Mul ti conductor cables shall have an overall PVC outer jacket.
2.3.2.4 I n Duct
Cabl es shall be single-conductor cable, in accordance with NFPA 70.
2.4 CONDU T AND DUCTS
Duct lines shall be concrete-encased, thin-wall type
2.4.1 Metal |'i c Conduit
Internediate nmetal conduit shall conply with UL 1242. Rigid gal vani zed

steel conduit shall conply with UL 6 and ANSI C80.1. Metallic conduit
fittings and outlets shall conply with UL 514A and NEMA FB 1
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2.

2.

2.

4.2 Nonmet al [ i ¢ Ducts

4.2.1 Concrete Encased Ducts
UL 651 Schedul e 40

4.3 Conduit Sealing Conmpound

Conmpounds for sealing ducts and conduit shall have a putty-Ilike consistency
wor kabl e with the hands at tenperatures as |ow as 35 degrees F, shal

neither slunp at a tenperature of 300 degrees F, nor harden materially when
exposed to the air. Conpounds shall adhere to clean surfaces of fiber or

pl astic ducts; netallic conduits or conduit coatings; concrete, masonry, or
| ead; any cabl e sheaths, jackets, covers, or insulation materials; and the
common netals. Conpounds shall forma seal w thout dissolving, noticeably
changi ng characteristics, or renoving any of the ingredients. Conpounds
shall have no injurious effect upon the hands of workmen or upon materials.

.5 TRANSFORMERS, SUBSTATI ONS, AND SW TCHGEAR

Transfornmers, shall be of the outdoor type having the ratings and
arrangenents indicated. Mediumvoltage ratings of cable term nations shal
be 15kV between phases for 133 percent insulation |evel

.5.1 Pad- Mbunt ed Transforners

Pad- mrounted transfornmers shall conmply with ANSI C57.12.26 and shall be of
the radial. Pad-nmounted transformer stations shall be assenbled and

coordi nated by one manufacturer and each transforner station shall be

shi pped as a conplete unit so that field installation requirenents are
limted to nmounting each unit on a concrete pad and connecting it to primary
and secondary lines. Stainless steel pins and hinges shall be provided
Barriers shall be provided between high- and | owvoltage conpartnents.

Hi gh-vol tage conpartnment doors shall be interlocked with | ow voltage
conpartnent doors to prevent access to any high-voltage section unless its
associ ated | ow vol tage section door has first been opened. Conpartnents
shal |l be sized to nmeet the specific dinensional requirenents of ANS
C57.12.26. Pentahead | ocking bolts shall be provided with provisions for a
padl ock.

.5.1.1 Hi gh- Vol t age Conpart nents

The hi gh-voltage conpartnent shall be dead-front construction. Primary
switching and protective devices shall include | oadbreak sw tching, drawout,
dry-wel | -nounted, current-linmting fuses oil-imersed, current-limting,

bayonet -type fuses, mediumvoltage separabl e | oadbreak connectors, universa
bushing wells and inserts or integral one piece bushings and surge
arresters. Fuses shall conply with the requirenents of paragraph METERI NG
AND PROTECTI VE DEVI CES. The switch shall be mounted inside transformer tank
with switch operating handle | ocated in high-voltage conpartnment and

equi pped with nmetal |oop for hook stick operation. Fuses shall be
interlocked with switches so that fuses can be renoved only when the
associated switch is in the "OPEN' position. Adjacent to nmediumvoltage
cabl e connections, a naneplate or equivalent stencilled inscription shall be
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provi ded inscribed "DO NOT OPEN CABLE CONNECTORS UNLESS SW TCH IS OPEN. "
Surge arresters shall be fully insulated and configured to term nate on the
same bushing as the primary cable by neans of a | oadbreak, feed-through
bushi ng insert.

2.5.1.2 Load- Break Switch

Loop feed sectionalizer switches: Provide three, two-position, oil-inmersed
type switches to pernmit closed transition |oop feed and sectionali zing

Each switch shall be rated at 15kV, 95 kV BIL, with a continuous current
rating and | oad-break rating of 200 anmperes, and a nmake-and-latch rating of
10,000 rms amperes synmmetrical. Locate the switch handle in the high-

vol tage conpartnent. Operation of switches shall be as foll ows:

-0.33

1 Li ne A connected to X X X
Li ne B and both
| i nes connected to
transf or mer

2 Transf ornmer connect ed X X X
to Line A only

3 Transf ornmer connected X X X
to Line B only

4 Transformer open and X X X
| oop cl osed

5 Transforner open and X X X

| oop open

2.5.1.3 Transf ornmer Tank Secti ons

Transforners shall conply with | EEE ANSI/ I EEE C57.12. 00, ANSI C57.12.21, and
ANS|I C57.12.26 and shall be of the less-flammable, l|iquid-insulated type
wi t h hi gh nol ecul ar-wei ght hydrocarbon liquid. Transforners shall be

sui tabl e for outdoor use and shall have 2 separate wi ndings per phase
Standard NEMA primary taps shall be provided. \Wlere primary taps are not
specified, 4, 2-1/2 percent rated kVA hi gh-voltage taps shall be provided 2
above and 2 below rated, prinary voltage. Operating handles for primary tap
changers for de-energi zed operation shall be |located wthin high-voltage
conpartnents, externally to transformer tanks. Adjacent to the tap changer
operating handl e, a naneplate or equival ent stenciled inscription shall be
provi ded and inscribed "DO NOT OPERATE UNDER LOAD." Transforner ratings at
60 Hz shall be as follows:

Three-phase capacity............ .. .. 75 kVA
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[ Mpedance. . .. ... 5%%%
Tenmperature RiSe. ... ... ... 65 degrees C
High-voltage winding........... ... . .. . . . . ... 13. 8KV vol ts.
Hi gh-voltage winding connections................. ..., delta
Lowvoltage winding.......... ... ... 480 vol ts.
Low-vol tage winding connections....................... wye.

2.5.1. 4 Low- Vol t age Cabl e Conpartnents

Neutrals shall be provided with fully-insulated bushings. Clanp type cable
term nations, suitable for copper conductors entering from bel ow, shall be
provi ded as necessary.

2.5.1.5 Accessori es

Hi gh-vol tage warni ng signs shall be permanently attached to each side of
transformer stations. Voltage warning signs shall conply with | EEE C2.
Copper-faced steel or stainless steel ground connection pads shall be
provided in both the high- and | owvoltage conpartnments. Dial-type
thernoneter, liquid-|level gauge, and drain valve with built-in sanpling
device shall be provided for each transfornmer station. |nsulated-bushing-
type parking stands shall be provided adjacent to each separabl e | oad-break
el bow to provide for cable isolation during sectionalizing operations.

2.6 GROUNDI NG AND BONDI NG
2.6.1 Driven G ound Rods

Ground rods shall be copper-clad steel conformng to UL 467 not |ess than
3/4 inch in diameter by 10 feet in length. Sectional type rods may be used

2.6.2 Groundi ng Conductors
Groundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insulated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors

shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherwi se indicated. Alunm numis not acceptable

2.7 CONCRETE AND REI NFORCEMENT
Concrete work shall have m ni mrum 3000 psi conpressive strength and conform
to the requirements of Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE
Concrete reinforcing shall be as specified in Section 03200 CONCRETE
REI NFORCEMENT.

2.8 PADLOCKS

Padl ocks shall conply with Section 08700 'Buil ders' Hardware
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2.

9 CABLE F|I REPROOFI NG SYSTEMS

Cabl e fireproofing systenms shall be listed in FM P7825a as a fire-protective
coating or tape approved for grouped electrical conductors and shall be
suitable for application on the type of nediumvoltage cabl es provided

After being fully cured, materials shall be suitable for use where exposed
to oil, water, gases, salt water, sewage, and fungus and shall not damage
cabl e jackets or insulation. Asbestos materials are not acceptable

.9.1 Fi reproof Coating

Cabl e fireproofing coatings shall be conpounded of water-based thernoplastic
resins, flane-retardant chem cals, and inorganic nonconbustible fibers and
shall be suitable for the application nethods used. Coatings applied on
bundl ed cabl es shall have a derating factor of less than 5 percent, and a
dielectric strength of 95 volts per m | mininmmafter curing

.9.2 Fi reproofing Tape

Fireproofing tape shall be at least 2 inches wide and shall be a flexible,
conformabl e, polyneric, elastomer tape designed specifically for
fireproofing cabl es.

. 9.3 Pl astic Tape

Preapplication plastic tape shall be pressure sensitive, 10 m | thick
conformng to UL 510.

.10 FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the
applicabl e publications and with other requirenents of these specifications.
The Contracting O ficer shall be notified at |east 10 days before the

equi pnent is ready for testing. The Contracting Oficer reserves the right
to witness the tests.

a. Transformers: Manuf acturer's standard routine and other tests
in accordance with | EEE ANSI /| EEE C57. 12. 00.

b. Transforners rated 200 kVA and above: Reduced full-wave,
chopped-wave, and full-wave inmpulse test on each |ine and neutra
termnal, in accordance with | EEE ANSI/| EEE C57. 98.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi prrent and devices shall be installed and energi zed in accordance with
the manufacturer's published instructions. Steel conduits installed
underground shall be installed and protected fromcorrosion in conformance
with the requirements of Section 16415 ELECTRI CAL WORK, | NTERI OR.  Except as
covered herein, excavation, trenching, and backfilling shall conformto the
requi rements of Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR
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UTI LI TIES SYSTEMS. Concrete work shall have m ni mum 3000 psi conpressive
strength and conformto the requirenents of Section 03300 CAST-I| N PLACE
STRUCTURAL CONCRETE

3.1.1 Conf ormance to Codes

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and | EEE C2 as applicable

3.1. 2 Verification of Dinmensions

The Contractor shall beconme familiar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting Oficer of any
di screpancy before perform ng any work.

3.2 CABLE | NSTALLATI ON

The Contractor shall obtain fromthe manufacturer an installation manual or
set of instructions which addresses such aspects as cabl e construction

i nsul ation type, cable dianeter, bending radius, cable tenperature,

| ubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor shal
then prepare a checklist of significant requirenents which shall be
subnmtted along with the manufacturers instructions in accordance with
SUBM TTALS

3.2.1 Cable Installation Plan and Procedure

Cabl e shall be installed strictly in accordance with the cable

manuf acturer's recommendations. Each circuit shall be identified by means
of a fiber, lam nated plastic, or non-ferrous netal tags, or approved equal
i n each manhol e, handhol e, junction box, and each term nal. Each tag shal
contain the following information; cable type, conductor size, circuit
nunber, circuit voltage, cable destination and phase identification

3.2.1.1 Cabl e I nspection

The cable reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |If end seal is broken, noisture
shall be renpoved from cable in accordance with the cable manufacturer's
reconmendat i ons.

3.2.1.2 Duct Cl eani ng

Duct shall be cleaned with an assenbly that consists of a flexible nandre
(manuf acturers standard product in | engths reconmended for the specific size
and type of duct) that is 1/4 inch |less than inside diameter of duct, 2 wire
brushes, and a rag. The cleaning assenbly shall be pulled through conduit a
m nimum of 2 tines or until less than a volune of 8 cubic inches of debris
is expelled fromthe duct.

3.2.1.3 Duct Lubrication
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The cabl e lubricant shall be conpatible with the cable jacket for cable that
is being installed. Application of lubricant shall be in accordance with
[ ubri cant manufacturer's recomendati ons.

3.2.1. 4 Cabl e Installation

The Contractor shall provide a cable feeding truck and a cable pulling w nch
as required. The Contractor shall provide a pulling grip or pulling eye in
accordance with cabl e manufacturer's recomendati ons. The pulling grip or
pul ling eye apparatus shall be attached to pol ypropylene or manilla rope
foll owed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nmonitor pulling tension. Pulling tension shal
not exceed cabl e manufacturer's recommendati ons. The Contractor shall not
allow cables to cross over while cables are being fed into duct. For cable
installation in cold weather, cables shall be kept at 50 degrees F
tenperature for at |east 24 hours before installation

3.2.1.5 Cabl e Installation Plan
The Contractor shall submit a cable installation plan for all cable pulls in
accordance with the detail draw ngs portion of paragraph SUBM TTALS. Cable

installation plan shall include

a. Site layout drawing with cable pulls identified in nuneric
order of expected pulling sequence and direction of cable pull

b. List of cable installation equipnent.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent noisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cable m ni mum bend radi us and m ni rum di aneter of pulling
wheel s used.

i. Cable jamratio.

j . Maximum al l owabl e pulling tension on each different type and
si ze of conductor.

k. Maxi mum al | owabl e pulling tension on pulling device.
3.2.2 Duct Line
Cabl es shall be installed in duct Iines where indicated. Cable splices in

| ow-vol tage cabl es shall be made i n manhol es and handhol es only, except as
otherwi se noted. Cable joints in nediumvoltage cables shall be nade in
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manhol es or approved pul |l boxes only. Neutral and groundi ng conductors shal
be installed in the same duct with their associated phase conductors.

3.2.3 El ectric Manhol es

Cabl es shall be routed around the interior walls and securely supported from
wal I's on cables racks. Cable routing shall mninmze cable crossover,

provi de access space for maintenance and installation of additional cables,
and nmaintain cable separation in accordance with | EEE C2.

3.3 CABLE JO NTS

Medi um vol tage cable joints shall be nade by qualified cable splicers only.
Qualifications of cable splicers shall be submitted in accordance with

par agraph SUBM TTALS. Shields shall be applied as required to continue the
shi el ding system through each entire cable joint. Shields may be integrally
nol ded parts of prefornmed joints. Shields shall be grounded at each joint
or in accordance with manufacturer's recomended practice. Cable joints
shall provide insulation and jacket equivalent to that of the associated
cable. Arnored cable joints shall be enclosed in conpound-filled, cast-iron
or alloy, splice boxes equipped with stuffing boxes and arnor clanps of a
sui table type and size for the cable being installed

3.4 FI REPROOFI NG

Each nmedi um vol tage cabl e and conductor in manhol es shall be fire-proofed
for their entire length within the manhole. Where cables and conductors
have been | ubricated to enhance pulling into ducts, the lubricant shall be
renoved from cabl es and conductors exposed in the manhol e before
fireproofing

3.4.1 Tape Met hod

Before application of fireproofing tape, plastic tape wapping shall be
appl i ed over exposed nmetallic itens such as the cable ground wire, netallic
outer covering, or armor to mninize the possibility of corrosion fromthe
fireproofing materials and noisture. Before applying fireproofing tape,
irregularities of cables, such as at cable joints, shall be evened out with
insulation putty. A flexible conformable polyneric elastomer fireproof tape
shall be wrapped tightly around each cable spirally in 1/2 | apped wrappi ng
or in 2 butt-jointed wappings with the second wappi ng covering the joints
of the first.

3.4.2 Sprayabl e Met hod

Manhol es shall be power ventilated until coatings are dry and dewatered and
the coatings are cured. Ventilation requirenents shall be in accordance
with the manufacturer's instruction, but not |less than 10 air changes per
hour shall be provided. Cable coatings shall be applied by spray, brush, or
glove to a wet filmthickness that reduces to the dry filmthickness
approved for fireproofing by FM P7825a. Application nethods and necessary
safety precautions shall be in accordance with the manufacturers
instructions. After application, cable coatings shall be dry to the touch
in1lto 2 hours and fully cured in 48 hours, except where the manufacturer
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3.

3.

has stated that because of unusual humidity or tenperature, |onger periods
may be necessary.

5 DUCT LI NES
5.1 Requi renent s

Nunmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninmmslope of 4 inches per 100 feet. Depending on the contour of
the finished grade, the high-point may be at a terninal, a manhole, a
handhol e, or between manhol es or handhol es. Short-radi us manufactured 90-
degree duct bends may be used only for pole or equipnment risers, unless
specifically indicated as acceptable. The m ni nrum manufactured bend radi us
shall be 18 inches for ducts of less than 3 inch diameter, and 36 inches for
ducts 3 inches or greater in dianeter. Oherwi se, |ong sweep bends having a
m ni rum radi us of 25 feet shall be used for a change of direction of nore
than 5 degrees, either horizontally or vertically. Both curved and straight
sections may be used to formlong sweep bends, but the mexi mum curve used
shal | be 30 degrees and manufactured bends shall be used. Ducts shall be
provi ded with end bells whenever duct |lines term nate in manhol es or

handhol es.

.5.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nmade with proper tools
and match factory tapers. A coupling recommended by the duct manufacturer
shall be used whenever an existing duct is connected to a duct of different
mat eri al or shape. Ducts shall be stored to avoid warping and deterioration
with ends sufficiently plugged to prevent entry of any water or solid
substances. Ducts shall be thoroughly cleaned before being laid. Plastic
ducts shall be stored on a flat surface and protected fromthe direct rays
of the sun

.5.3 Concrete Encasenent

Ducts requiring concrete encasenents shall conply with NFPA 70, except that
el ectrical duct bank configurations for ducts 6 inches in dianmeter shall be
determ ned by cal cul ation and as shown on the drawi ngs. The separation

bet ween adj acent electric power and conmuni cation ducts shall conformto

| EEE C2. Duct line encasenents shall be nonolithic construction. Were a
connection is made to a previously poured encasenent, the new encasenent
shall be well bonded or doweled to the existing encasenment. The Contractor
shall submit proposed bondi ng nmethod for approval in accordance with the
detail drawi ng portion of paragraph SUBM TTALS. At any point, except
railroad and airfield crossings, tops of concrete encasenents shall be not

| ess than the cover requirements listed in NFPA 70. At railroad and
airfield crossings, duct |lines shall be encased with concrete and reinforced
as indicated to withstand specified surface | oadings. Tops of concrete
encasenents shall be not less than 5 feet below tops of rails or airfield
pavi ng unl ess ot herwi se indicated. Were ducts are jacked under existing
pavenent, rigid steel conduit will be installed because of its strength. To
protect the corrosion-resistant conduit coating, predrilling or installing
conduit inside a larger iron pipe sleeve (jack-and-sleeve) is required. For
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crossings of existing railroads and airfield pavenents greater than 50 feet
in length, the predrilling nmethod or the jack-and-sleeve nethod will be
used. Separators or spacing bl ocks shall be made of steel, concrete,

pl astic, or a conbination of these materials placed not farther apart than 4
feet on centers. Ducts shall be securely anchored to prevent novenent
during the placenent of concrete and joints shall be staggered at |east 6

i nches vertically.

3.5.4 Installation of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved

3.5.4.1 Pl asti c Duct

Duct joints shall be nade by brushing a plastic solvent cenent on insides of
plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twi st to set
the joint tightly.

3.5.5 Duct Line Markers

Duct line markers shall be provided [as indicated] [at the ends of |ong duct
line stubouts or for other ducts whose |ocations are indeterninate because
of duct curvature or term nations at conpletely bel owgrade structures]. 1In
addition to markers, a 5 m| brightly colored plastic tape, not |less than 3
inches in width and suitably inscribed at not nore than 10 feet on centers
with a continuous metallic backing and a corrosion-resistant 1 m| netallic
foil core to permt easy |location of the duct line, shall be placed

approxi mately 12 inches below finished grade | evels of such |ines.

3.6 PAD- MOUNTED EQUI PMENT | NSTALLATI ON
Pad- nount ed equi pnent, shall be installed on concrete pads in accordance
with the manufacturer's published, standard installation draw ngs and
procedures, except that they shall be nodified to neet the requirenents of
this docunment. Units shall be installed so that they do not damage
equi pnent or scratch painted or coated surfaces. After installation
surfaces shall be inspected and scratches touched up with a paint or coating
provi ded by the manufacturer especially for this purpose.

3.6.1 Concrete Pads
3.6.1.1 Construction

Concrete pads for pad-nounted electrical equi prment shall be poured-in-place
Pads shall be constructed as indicated, except that exact pad dinmensions and
nmounting details are equi pment specific and are the responsibility of the
Contractor. Tops of concrete pads shall be |level and shall project 4 inches
above finished paving or grade and sloped to drain. Edges of concrete pads
shall have 3/4 inch chanfer. Conduits for primary, secondary, and groundi ng
conductors shall be set in place prior to placenent of concrete pads. \Where
groundi ng el ectrode conductors are installed through concrete pads, PVC
conduit sleeves shall be installed through the concrete to provide physica
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protection. To facilitate cable installation and ternination, the concrete
pad shall be provided with a rectangul ar hole bel ow the primry and
secondary conpartnents, sized in accordance with the manufacturer's
recomended di nensions. Upon conpl etion of equipnent installation the
rectangul ar hole shall be filled with masonry grout.

3.6.1.2 Concrete and Rei nforcenment

Concrete work shall have mi ni mrum 3000 psi conpressive strength and conform
to the requirenments of Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE
Concrete pad reinforcenent shall be in accordance with Section 03200
CONCRETE REI NFORCEMENT

3.6.1.3 Seal i ng

When the installation is conplete, the Contractor shall seal all conduit and
other entries into the equi pnent enclosure with an approved sealing
compound. Seal s shall be of sufficient strength and durability to protect
all energized live parts of the equi pment fromrodents, insects, or other
foreign matter.

3.6.2 Padl ocks

Padl ocks shal |l be provided for pad-nmunted equi pment and for each fence
gate. Padlocks shall be keyed [alike] [as directed by the Contracting
O ficer].

3.7 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated, and shal
be connected to the first applicable ternmi nation point in each building
Interfacing with building interior conduit systens shall be at conduit
stubouts termnating 5 feet outside of a building and 3 feet bel ow finished
grade as specified and provi ded under Section 16415 ELECTRI CAL WORK

| NTERI OR. After installation of cables, conduits shall be sealed to prevent
entrance of noisture or gases into buildings.

3.8 GROUNDI NG

A ground ring consisting of the indicated configuration of bare copper
conductors and driven ground rods shall be installed around pad-nounted

equi pnment as shown. Equi pnent franes of netal -encl osed equi pnent, and ot her
noncurrent-carrying netal parts, such as cable shields, cable sheaths and
arnor, and netallic conduit shall be grounded. At |east 2 connections shal
be provided froma transformer, and a unit substation to the ground mat.
Metallic frames and covers of handhol es and pull boxes shall be grounded by
use of a braided, copper ground strap with equival ent anpacity of No. 6 AWG

3.8.1 Groundi ng El ectrodes

Groundi ng el ectrodes shall be installed as shown on the drawi ngs and as
fol | ows:
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3.

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shall be driven into the earth until the tops of the rods are
approxi mately 1 foot bel ow finished grade.

b. Gound ring - A ground ring shall be installed as shown

consi sting of bare copper conductors installed [12] [18] [24]

i nches, plus or mnus 3 inches, below finished top of soil grade.
Ground ring conductors shall be [sized as shown] [No. 2 AWG

m ni mum .

8.2 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be made by the fusion-welding process or with
bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be nmade by a fusion-welding process. Were groundi ng conductors
are connected to al um num conposition conductors, specially treated or lined
copper-to-al um num connectors suitable for this purpose shall be used

.8.3 Groundi ng and Bondi ng Conductors

Groundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnment frames to the groundi ng el ectrode
system Groundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide nmaxi num physi cal protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen concrete penetration is
necessary, nonnetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable compound after

i nstall ati on.

.8.4 Manhol e, Handhol e, or Concrete Pull box G oundi ng

Ground rods installed in nanholes, handhol es, or concrete pull boxes shal

be connected to cable racks, cable-pulling irons, the cable shielding,
netallic sheath, and arnor at each cable joint or splice by neans of a No. 4
AWG braided tinned copper wire. Connections to netallic cable sheaths shal
be by means of tinned termnals soldered to ground wires and to cable
sheaths. Care shall be taken in soldering not to damage netallic cable
sheaths or shields. G ound rods shall be protected with a doubl e wrapping
of pressure-sensitive plastic tape for a distance of 2 inches above and 6

i nches bel ow concrete penetrations. G ounding el ectrode conductors shall be
neatly and firmy attached to manhol e or handhole walls and the anount of
exposed bare wire shall be held to a m ni nrum

.9 FI ELD TESTI NG

.9.1 Gener a

Field testing shall be performed in the presence of the Contracting O ficer.
The Contractor shall notify the Contracting O ficer 10 days prior to
conducting tests. The Contractor shall furnish all materials, |abor, and
equi pnent necessary to conduct field tests. The Contractor shall perform
all tests and inspections reconmended by the manufacturer unless
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specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi pnment, and test results. Field test reports shall be signed and dated
by the Contractor.

. 9.2 Safety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnent which
are damaged due to i nproper test procedures or handling

.9.3 Ground- Resi st ance Tests

The resistance of each grounding el ectrode shall be nmeasured using the fall-
of -potential nethod defined in IEEE Std 81. G ound resistance neasurenents
shall be made before the electrical distribution systemis energized and
shall be made in normally dry conditions not |ess than 48 hours after the
last rainfall. Resistance neasurenents of separate groundi ng el ectrode
systems shall be nmade before the systens are bonded together bel ow grade

The conbi ned resi stance of separate systens nay be used to neet the required
resi stance, but the specified nunber of electrodes nust still be provided.

a. Single rod el ectrode - 250hns.

b. Miltiple rod el ectrodes - 250hns.

.9.4 Medi um Vol t age Cabl e Test

After installation and before the operating test or connection to an

exi sting system the mediumvoltage cable system shall be given a high
potential test. Direct-current voltage shall be applied on each phase
conductor of the system by connecting conductors as one terninal and
connecting grounds or netallic shieldings or sheaths of the cable as the
other terminal for each test. Prior to making the test, the cables shall be
i sol ated by opening applicable protective devices and di sconnecting

equi pnent. The test shall be conducted with all splices, connectors, and
term nations in place. The nethod, voltage, length of tinme, and other
characteristics of the test for initial installation shall be in accordance
with NEMA WC 7 or NEMA WC 8 for the particular type of cable installed,
except that 28 kV and 35 kV insulation test voltages shall be in accordance
with either AEIC CS5 or AEIC CS6 as applicable, and shall not exceed the
reconmendati ons of | EEE Std 404 for cable joints and | EEE Std 48 for cable
term nations unless the cable and accessory manufacturers indicate higher

vol tages are acceptable for testing. Should any cable fail due to a
weakness of conductor insulation or due to defects or injuries incidental to
the installation or because of inproper installation of cable, cable joints,
term nations, or other connections, the Contractor shall nmake necessary
repairs or replace cables as directed. Repaired or replaced cables shall be
retested.

9.5 Low Vol t age Cabl e Test
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Low vol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equipment, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one mnute between each conductor
and ground and between all possible conbinati ons conductors in the sane
trench, duct, or cable, with all other conductors in the same trench, duct,
or conduit. The m nimum val ue of insulation shall be

R in megohnms = (rated voltage in kV + 1) x 1000/ (length of cable in feet

Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been eli m nated

3.9.6 Liquid-Filled Transformer Tests
The following field tests shall be perforned on all liquid-filled
transforners. Pass-fail criteria shall be in accordance with transformer
manuf acturer's specifications.
a. Insulation resistance test phase-to-ground.
b. Turns ratio test.
c. Correct phase sequence.
d. Correct operation of tap changer
3.10 MANUFACTURER' S FI ELD SERVI CE
3.10.1 Install ati on Engi neer
After delivery of the equipnent, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of the equipnent, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.
3.11 ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has

successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected

End OF Section
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